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Pass Mountain Diversion Wier #2
Worksheet for Broad Crested Weir

Project Deécription

Worksheet Weir - 1

Type Broad Crested Weir

Solve For Discharge

Input Data

Headwater Elevation 1,771.30 ft

Crest Elevation 1,763.90 ft

Tailwater Elavation 1,763.90 ft

Crest Surface Type Gravel

Crest Breadth 18.50 ft

Crest Length 52.00 ft

Results

Discharge 3,231.38 .cfs

Headwater Height Above Crest 740 ft

Tailwater Height Above Crest 0.00 ft

Discharge Coefficient 3.08 US

Submergence Factor 1.00

Adjusted Discharge Cosfiicient 3.092 US

Fiow Area 384.8 ft2

Velocity 8,40 fi/s

Woetted Perimeter 66.80 ft

Top Width 5200 ft

Project Engineer: Ashok G. Patel - Darrel Wood

untitled.fm2 Woad, Patel & Assotiates, Inc. FlowMaster v6.0 [614e}

05/02/00 01:48:59 PM © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




Worksheet
Worksheet for Sharp Crested Rectangular Weir

) Project Description
Worksheet Weir- 2
Type Sharp Crested Rectanguiar Weir
Solve For : Discharge
Input Data '
Headwater Elevation 1,771.30 ft
Crest Elevation 1,763.90 ft
Tailwater Elevation 1,763.80 #
Discharge Coefficient 3.09 Us
Crest Length 52.00 ft
Number of Contractions 0
Results
Discharge 3,234.52 cfs
Headwater Height Above Crest 7.40 ft
Tailwater Height Above Crest 0.00 ft
Flow Area 384.8 ft2
Velocity 841 fi/s
Wetted Perimeter €6.80 ft

Top Width 52.00 ft

Project Engineer: Ashok C. Patel - Darrel Wood
untitled.fm2 Wood, Patel & Associates, Inc. FlowMaster v6.0 [614e]
05/02/00 01:85:08 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




Worksheet
Worksheet for Sharp Crested V-Notch Weir

. Project Description
Woarksheet Wair -3

Type Sharp Crested V-Notch Weir
Solve For Discharge
Input Data
Headwater Elevation 1,771.30 #
Crest Elevation 1,763.90 ft
Tailwater Elevation 1,763.90 ft
V-Notch Weir Coefficient 0.58
Notch Angte 90.00 degress
Results
Discharge 369.64 cfs
Headwater Height Above Crest 7.40 ft
Tailwater Height Above Crest 0.00 ft
Flow Area : 54.8 fi2
Velocity 6.75 fi/s
Wetted Perimeter 20.93 ft
Top Width 14.80 #

Project Engineer: Ashok C. Patel - Darrel Wood
untitled.fim2 Wood, Patel & Associates, Inc. FlowMaster v6.0 [614e]
05/02/50 01:55:47 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




Apache Junction Floodway Section C-C
Cross Section for Rectangular Channel

. Project Description
Worksheet Apache Junction Floodway Section C-C
Flow Element Rectangular Channa!
Method Manning’s Formula
Solve For Discharge

Section Data

Mannings Coefficient 0.015
Slope 0.002400 ftft
Depth 575 #t
Bottom Width 37.50 fi
Discharge 2,810.03 cfs

K

5751t

e 37.50 ft -

V:1B
H:

NTS

dihaestad\haestadiimwishfloodways.tm?2 . Wood, Patel & Associates, Inc.
05/03/00 09:27:44 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  {203) 755-1666

Project Engineer: Ashok C. Patel - Darrel Wood
FlowMaster v6.0 [614e]
Page 1 of 1




Apache Junction Floodway Section C-C - 20% FB
Cross Section for Rectangular Channel

. Project Description
Worksheet Apache Junction Floodway Section C-C
Fiow Element Rectangular Channel
Method Manning's Formuia
Solve For Discharge

Section Data

Mannings Coefficient 0.015
Slope 0.002400 ft/t
Depth 460 ft
Bottom Width 37.50 ft
Discharge 2,000.38 cfs

L

4.60 ft

~ -37.50 ft

Project Engineer; Ashok C. Patel - Darrel Wood
dihaestad\haestad\imwishiloodways.fm2 FiowMaster v6.0 [614e]
Page 1 of 1

Wood, Patel & Associates, inc.

05/03/00. 09:28:41 AM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666




Bulldog Floodway Section B-B (Sht 2-10)
Cross Section for Rectangular Channel

. Project Description
Worksheset Buildog Fleodway Section B-B (Sht 2-10)
Flow Element Rectangular Channel
Method Manning’s Formula
Solve For Discharge

Section Data

Mannings Coefficient 0.015
Slope 0.005100 ft/ft
Depth 8.00 ft
Bottom Width 50.00 ft
Discharge 6,071.51 cfs

K

6.00ft

- 50.00 ft -

dhaestadihaestadvimwishiloodways.fm2 Wood, Patel & Associates, Inc.
05/02/00 05:02:02 PM © Haestad Methods, Inc. 37 Brookside Road Woaterbury, CT 08708 USA  (203) 755-1666

Project Engineer: Ashok C. Patel . Darrel Wood
FlowMaster v6.0 [814a]
Page 1 of 1




Bulldog Floodway Section B-B (Sht 2-10) - 20% FB
Cross Section for Rectangular Channel

. Project Description
Worksheet Bulldog Floodway Section B-B (Sht 2-10})
Flow Element Rectangular Channe!
Method Manning’s Formula
Solve For Discharge

Section Data

Mannings Coefficient 0.015
Slepe 0.005100 fi/ft
Depth 4,80 ft
Bottom Width 50.00 ft
Discharge 4,297.44 cls

4380 ft

50.00 -

F.

d:ihaestad\haestadvimwishfloodways.im2 Wood, Pate! & Associates, Inc.
05/03/00 09:26:39 AM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: Ashok C. Patel - Darrel Wood
FlowMaster v6.0 [614¢]
Page 1 of 1




Signal Butte Floodway - 80+50 - 90+00
Cross Section for Trapezoidal Channel

. Project Description
Workshest

Signal Butte Floodway - 80450 - 90+00

Flow Element Trapezoidal Channel
Method Manning’s Formula
Solve For Discharge
Section Data
Mannings Coefficient 0.025
Slope 0.000300 f/ft
Dapth 970 it
Left Side Slope 200 H:V
Right Side Stope 200 H:V
Bottom Width 32.00 ft
Discharge 1,808.58 cfs
~ = e

——————32.00 ft——————————

dihaestadihaestadimwishiloodways.tm2
05/03/00 08:00:40 AM © Haestad Methods, Inc.

Project Engineer: Ashok C. Patel - Darrel Wood
FlowMaster v6.0 [614e]
Page 1 of ¥ .

Wood, Patel & Associates, Inc.
37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666




Signal Butte Floodway - 80450 - 90+00 - 20% FB
Cross Section for Trapezoidal Channel

. Project Description
Worksheet Signal Butte Floodway - 80+50 - 80+00
Flow Element Trapezoidal Channei
Method Manning's Formula
Solve For Discharge

Section Data

Mannings Costicient 0.025
Slope 0.000300 fift
Depth 7.76 ft
Left Side Slope 200 H:V
Right Side Slope 200 H:V
Bottom Width 32.00 ft
Discharge 1,186.90 cfs
S v

-~ 32.00 ft

Project Engineer: Ashok C. Patet - Darrel Wood

dihaestad\haestadiimwishiloodways.fm2 Wood, Patel & Associates, Inc. FlowMaster v6.0 [614e]
05/03/00 09:09:51 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




Signal Butte Floodway - 100+00 - No FB
Cross Section for Rectangular Channel

. Project Description
Workshest

Signal Butte Floodway - 100+00

Flow Element Rectanguiar Channe!
Metheod Manning's Formula
Solve For Discharge

Section Data

Mannings Coefficient 0.015
Slope 0.013800 ft/ft
Depth 6.50 ft
Bottom Width 10.00 ft
Discharge 1,511.98 cfs

6.50ft

10.00 1t -

v
A

NTS

dihaestadihaestad\fmwishfloodways.frm?2 Wood, Pate! & Associates, Inc.
05/03/00 09:35:05 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: Ashok C. Patel - Darrel Wood
FlowMaster v6.0 [614e]
Page 1 of 1




Signal Butte Floodway - 100400 - 20% FB
Cross Section for Rectangular Channel

. Project Description
Worksheet

'Signal Butte Floodway - 100+00

Flow Element Rectangular Channel
Method Manning's Formula
Solve For Discharge

Section Data

Mannings Coefficient 0.015
Siope 0.013800 ft/ft
Depth 520 ft
Bottom Width 10.00
Discharge 1,129.18 cfs

L

5.20 ft

- 10.00 #t —

Project Engineer: Ashok C. Patel - Darrel Wood
FlowMaster v6.0 [614e]
Page 1 of 1

dihaestadhhaestadiimwishiloodways.fm2 Wood, Patel & Associates, Inc.
05/03/00 09:35:38 AM © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666




Signal Butte Floodway - 153+00 - No FB
Cross Section for Rectangular Channel

. Project Description
Worksheet

Signal Butte Floodway - 153+00

Flow Element Rectangular Channel
Method Manning’s Formula
Solve For Discharge

Section Data

Mannings Coefficient 0.015
Slope. 0.015600 ft/ft
Depth 7.50 ft
Bottom Width 14.00 it
Discharge 3,083.25 cis

Mﬁ

7501t

14.00 ft -

dihaestadihaestadiimwishfloodways.im?2 Wood, Patel & Associates, Inc.
05/03/00 10:03:18 AM © Haestad Methods, Inc.

Project Engineer: Ashok C. Patel - Darrel Wood

FlowMaster v6.0 (6144}
37 Brookside Road Woaterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




Signal Butte Floodway - 153+00 - 20% FB
Cross Section for Rectangular Channel

. Project Description
Worksheet

Signal Butte Floodway - 153+00

Flow Element Rectangular Channel
Method Manning's Formula
Solve For Discharge

Seétion Data

Mannings Coeflicient 0.015
Slope 0.015600 ft/ft
Depth 6.00 ft
Bottom Width 14.00 ft
Discharge 2,271.34 cfs

6.00 it

-~ 14.00 ft

dihaestad\haestadfmwishiloodways.fm2 Wood, Patel & Associates, Inc,
G5/03/00 10:02:58 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: Ashok C. Patel - Darrel Wood
FlowMaster v6.0 [614e]
Page 1 of 1




SPOOKHILL AREA DRAINAGE MASTER PLAN UPDATE
HYDRAULICS DOCUMENTATION

100-YEAR, 24HR DISCHARGES OF 4/13/2000 - FILE: s24ce0.dat
HEC-11D LOCATION

C20 APACHE JUNCTION FLOODWAY
(RECTANGULAR CONCRETE CHANNEL)
Q100 = 1635¢cfs; Depth =4.1'; Vel = 10.0fps

R120 BULLDOG FLOODWAY
(RECTANGULAR CONCRETE CHANNEL)
Q100 = 5400cfs; Depth = 5.8'; Vel = 18.6fps

.- 300C SIGNAL BUTTE FLOODWAY
(TRAPEZOIDAL NATURAL CHANNEL)
Q100 = 1770cfs; Depth = 5.1'; Vel = 8.11ps

C320 SIGNAL BUTTE FLOODWAY @ SPOOKHILL FRS
(RECTANGULAR CONCRETE CHANNEL)
Q100 = 2532cfs; Depth = 6.8"; Vel = 26.0fps
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Apache Junction Floodway
Worksheet for Irregular Channel

~ Project Description

Project File p:instal~1\public~1\window~1\fmwispookhil. fm2
Worksheet Apache Junction Floodway - Complete
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Siope 0.002400 ft/t
Elevation range: 0.00 ft to 5.00 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 5.00 0.00 8.00 0.025
4.00 3.00 ' 8.00 - 4550 0.018
8.00 3.00 45.50 59.50 0.025
8.00 (.00
45.50 0.00
45.50 3.00
59.50 4.50
Discharge 1635.00 ft3fs
. Results
Witd. Mannings Coefficient 0.014
Water Surface Elevation 4.08 ft
Flow Area 163.95 ft*
Wetted Perimeter 60.06 ft
Top Width 53.74 ft
Depth 4.08 ft
Critical Water Elev. 4.10 ft
Critical Slope 0.002385 ft/it
Velocity 297 ft/s
Velocity Head 1.55 ft
Specific Energy 563 ft
Froude Number 1.01
Full Flow Capacity 2361.00 ft¥/s

Flow is supercritical.

.

Apr 13, 2000 None FlowMaster v4.1c
06:52:53 Haestad Methods, Inc. 37 Brookside Road Walerbury, CT 08708 (203) 755-1666 Page 1 of 1




Apache Junction Floodway
Cross Section for Irregular Channel

Project Description

Project File painstal~1\public~1\window~1\fmw\spookhil.fm2
Worksheet Apache Junction Floodway - Compiete

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Witd. Mannings Coefficient 0.014
Channel Slope 0.002400 ft/ft
Water Surface Elevation 4.08 fi
Discharge 1635.00 fi¥/s

5.09

&

4.0

i

WK

w
=]

)

N
o

Elevation (ft)

g
=}

1.5

1.0

0.5

0.0

; 0.0 50 100 150 200 250 300 350 400 450 500 550 600
r Station (ft)

Apr 13, 2000 None FlowMaster v4.1c

06:53:07 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203} 755-1666 Page 1 of 1
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Bulldog Floodway
Worksheet for Irreguiar Channel

Project Description

Project File p:\instal~1\public~ H\window~1\fimwispookhil.fm2

Worksheet Bulldog Floodway

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope 0.005100 ft/ft

Elevation range: 0.00 ft to 11.00 it.

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 11.00 . 0.00 14.00 0.025

10.00 ' 6.00 14.00 64.00 0.016
14.00 6.00 64.00 84.00 0.025
14.00 0.00
64.00 0.00
64.00 6.00
78.00 6.00
84.00 9.00

Discharge 5400.00 ft*s

. . Results

Wid. Mannings Coefficient 0.016

Water Surface Elevation 5.80 ft

Flow Area . 28991  ft®

Wetted Perimeter 61.680 ft

Top Width 50.00 ft

Depth 5.80 ft

Critical Water Elev. 7.50 ft

Critical Slope 0.002104 ft/ft

Velocity 18.63 ft's

Velocity Head 5.39 ft

Specific Energy 11.19 ft

Froude Number 1.38

Fult Flow Capacity 17000.28 /s

Flow is supercritical.

Apr 13, 2000 None FlowMaster v4.1c
07:05:18 Haestad Methods, Inc. 37 Brookside Road Woaterbury, CT 08708 (203) 755-1666 Page 1 of 1




Bulldog Floodway
Cross Section for Irregular Channel

07.05.25

Haestad Methods, Inc. 37 Brookside Road Woaterbury, CT 06708

(203) 755-1666

Project Description
Project File " pAinstal~1\public~1window~1\fmwispookhil. fm2
Worksheet Bulldog Floodway
Flow Element lrregular Channel
Method Manning's Formula
Solve For Water Elevation
Section Data
Witd. Mannings Coefficient 0.016
Channel Slope 0.005100 ft/it
Water Surface Elevation 5.80 ft
Discharge 5400.00 ft™s
12.0
(\
10.0
8.0 //a
@
c
2 6.0 i P
@ =
>
o
L
4.0
2.0
0.0
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0
Station  (ft)
Apr 13, 2000 None

90.0

FlowMaster vd.ic
Page 1 of 1
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Signal Butte Floodway - Natural Channel
Worksheet for Irregular Channel

Project Description

Project File p:Ainstal~1\public~1\Wwindow~1\fmw\spookhil fm?2
Worksheet Signal Butte Floodway :
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope 0.003000 ft/ft

Elevation range: 0.00 ft to 9.70 ft.

Station (ft) Elevation (ft) Start Station End Station
0.00 9.70 0.00 70.80
19.40 0.00
51.40 0.00
70.80 9.70
Discharge 1770.00 ft*/s
Results
Witd. Mannings Coefficient 0.025
Water Surface Elevation 5.14 ft
. Flow Area 217.45
Wetted Perimeter 55.00 ft
Top Width 52.57 ft
Depth 5.14 ft
Critical Water Elev. 4,16 it
Critical Slope 0.006353 ft/ft
Velocity 8.14 ft/s
Velocity Head 1.03 ft
Specific Energy 6.17 ft
Froude Number 0.71
Full Flow Capacity 5719.23 ft¥/s
Flow is subcritical.
Apr 13, 2000 None
07:17.08 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Roughness

0.025

FlowMaster v4.1c
Page 1 of 1




Signal Butte Floodway - Natural Channel
Cross Section for Irregular Channel

Project Description

Project File pAinstal~1\public~1window~ 1\fmw\spookhil.fm2
Worksheet Signal Butte Floodway

Flow Element Irregutar Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wid. Mannings Coefficient 0.025
Channel Slope - 0.003000 fi/ft
Water Surface Elevation . 5.14 ft
Discharge 1770.00 ft¥s

10.0
(\
9.0

8.0

7.0

I

5.0

||<]
~—

Elevation (ft)

4.0

3.0

2.0

1.0

0.0 '
. 0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0

Station (ft)

Apr 13, 2000 : None FlowMaster v4.1¢

07:17:21 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of i
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Signal Butte Floodway - Compound Channel
Worksheet for Irregular Channel

Project Description

Project File pinstal~1\public~1\Wwindow~1\fmw\spookhil fm?2
Worksheet Signal Butte Floodway - Compound Channel
Fiow Element frregular Channel
Methed Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.015600 ft/ft
Elevation range; 0.00 ft to 12.50 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 12.50 0.00 24.00 0.025
10.00 7.50 24.00 38.00 0.016
24.00 7.50 38.00 48.00 0.025
24.00 0.00
38.00 0.00
38.00 7.50
- 48.00 12.50
Discharge 2532.00 ft*/s
. Results
Wid. Mannings Coefficient 0.016
Water Surface Elevation 6.82 ft
Flow Area 95.51 ftz
Weited Perimeter 27.64 ft
Top Width 14.00 ft
Depth 6.82 ft
Critical Water Elev. 10.28 ft
Critical Slope 0.003274 ft/ft
Velocity 26.51 ft/s
Velocity Head 10.92 ft
Specific Energy 17.74 ft
Froude Number 1.79
Full Flow Capacity 8754.77 ft*/s

Flow is supercritical.

Apr 13, 2000 None FlowMaster v4.1c
07:27:46 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 (203) 755-1666 Page 1 0of 1




Signal Butte Floodway - Compound Channel
Cross Section for Irregular Channel

Project Description

Project File painstal~1\public~t\window~1\fmwispookhil.fm2
Worksheet Signal Butte Floocdway - Compound Channel
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Section Data
Wid. Mannings Coefficient 0.016
Channel! Slope 0.015600 ft/ft
Water Surface Elevation 6.82 ft
Discharge 2532.00 */s
14.0

1.2.0(\ ‘ )D

10.0

8.0 /

£
; - {
02 <z
"lﬁ' =3
o
w 60
4.0
2.0
0.0 -
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
Station (ft)
Apr 13, 2000 None 7 FiowhMaster v4.1c

07:28:01 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708  (203) 755-1666 Page 1 of 1




Signal Butte Floodway - Concrete Channel
Worksheet for Rectangular Channel

Project Description

Project File p:\instai~1\public~1\window~1\frmw\spookhif. fm2
Worksheet Signal Butte Floodway - Concrete Channel
Flow Element Rectangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Ccefficient 0.017
Channel Slope 0.015800 ft/ft
Bottom Width 14.00 ft
Discharge 2532.00 /s
Results
Depth 7.14 ft
Flow Area 99.95 ft2
Wetted Perimeter 28.28 ft
Top Width 14.00 ft
Critical Depth 10.06 ft
Critical Slope 0.006397 ft/ft

. Velocity 25.33 ft/s
Velocity Head 9.97 ft
Specific Energy 17.11 ft
Froude Number 1.67

Fiow is supercritical.

Apr13, 2000 None FlowMaster v4.1¢

07:24:48 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708  (203) 755-1666 Page 1 0of {




Signal Butte Floodway - Concrete Channel
Cross Section for Rectangular Channel

Project Description

Project File p:\instal~1\public~1\Wwindow~1\frmwspookhil.fm2
Worksheet Signal Butte Floodway - Concrete Channel -
Flow Element Rectangular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficient 0.017
Channet Slope 0.015600 ft/ft
Depth 7.14 ft
Bottom Width 14.00 ft
Discharge 2532.00 ft*/s
N
e [ 3
7.14 ft
- ¥
s > 1
vIN
14.00 ft H 1
NTS
Apr13, 2000 None FlowMaster v4.1c

07:25.02 Haestad Methods, Inc. 37 Brookside Road  Waterbury, CF 06708  (203) 755-1666

Page 1 of 1




SPOOK HILL ADMP
HEC-RAS FOR THE EXISTING CONDITIONS
OF THE SPOOK HILL FLOODWAY
USING THE 100-YEAR, 24-HOUR STORM

This hydraulic model was developed‘gl;f_jfsj__ifi}i

& existing As-Built plans'for the Spook Hill
Floodway. S

File: W:\1999Projects\99989~8pook Hilt ADMP Update\Hydraulics\HEC-
RAS\SPKFLDWY.PRJ - .




HEC-RAS Plan: Imported Pla River; RIVER-1 Reach: Reach-1

500.0 . f . . :

2800.00 1565.43 1576.63 1576.92 0.000380 74.33

2500.00 1565.39 1575.47 1575.98 0.000568 5.74 505.14 70.27 0.38
2800.00 1565.17 1574.67 1575.27 0.000711 6.22 466.05 68.12 0.42
25800.00 1564.87 1670.64 1570.64 1572.1 0.004582 12.08 240.03 53.16 1.00
2900.00 1560.00 15656.06 1566.78 1568.23 0.007375 14.27 203.19 60.25 1.25
2500,00 1652.45 1659.99 1558.21 1561.12 0.001709 8.52 340.32 60.27 0.63
2900.00 1548.13 1559.96 1560.29 0.000303 4.57 634.69 77.28 0.28
2900.00 1547.89 1659.84 : 1560.15 0.000202 4.51 643,49 77.74 0.28
2900.00 1547.81 1569.62 1560.07 0.000504 5.93 488.74 53.44 0.35
2000.00 1547.29 1559.03 : 1559.657 0.000501 5.92 489.89 5347 0.34
2800.00 154718 1558.82 1553.32 1568.47 0.000500 5.92 480.95 53.45 0.34 é—— @

d 4 ]C Il F{Z_{ /?m%u’ékgffti CJWH{?-»{'/
O s end o Ipo @WMH o &rwkh,‘f‘[ mmfm_j)

Fludy

@ Uy end o ST“‘L“M“
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Elevation {ff)
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Flow: Imported Flow 01

Legend

1590

WS PF1

— .
Ground

1570

L L
i H H i

i
ST ve—
H H i

L

25

1540
1.0

1.5

Main Channel Distance {mi}




SPOOK HIL.L ADMP
HEC-RAS FOR THE PROPOSED CONDITIONS
OF THE SPOOK HILL FLOODWAY
USING THE 100-YEAR, 24-HOUR STORM

This hydraulic model was developed using the existing As-Built plans for the Spook Hill
Floodway. In addition, the channel was analyzed as a concrete lined channel. Thus all
Manning ‘n’ coefficients were reduced to 0.}16. '

6
File: W:\1999Projects\89989-Spook Hill ADMP Update\Hydraulics\HEC-
RAS\SPFLWYFU.PRJ '




HEC-RAS Pian: Imported Pla River: RIVER-1 Reach: Reach-1

3700. i 577. 1578.01 0.000294

3700.00 1565.43 1578.54 167717 0.000335 6.38 579.55 74.35 0.40
3700.00 1665.39 1575.55 15676.36 0.000474 7.24 510.84 70.58 0.47
3700.00 156517 1574.85 1575.78 0.000570 7.73 478,37 68.84 0.52
3700.00 1564.87 1571.51 1571.51 1574.08 0.002356 12.85 287.88 56.66 1.00
3700.00 1560.00 1564.82 1566.64 1570.64 0.007676 19.36 191.12 49.28 1.73
3700.00 1562.45 1557.80 1559.11 1562.27 0.005191 16.97 218.08 51.49 1.45
3700.00 154813 1659.70 1564.78 1560.26 0.000285 6.02 614.52 76.21 0.37
3700.00 1547.89 1569.58 1560.13 0.000273 5.93 624.14 76.74 0.37
3700.00 1547.81 1559.04 1580.03 0.000504 7.99 463.08 52.47 0.47
3700.00 1547.20 1558.54 1569.53 0.000501 7.97] 464.256 52.50 0.47
3700.00 1547.18 1558.44| - 1554.34 1569.42 0.000601 7.87 464.30 52,48 0.47




Elevation {ft}

Spook Hill Floodway Proposed Concrete Imported Plan 01

11/9/99

Flow: imported Flow 01
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Efevation (ft}

1580

Spook Hill Floodway Proposed Concrete Imported Plan 01

Flow: Imported Fiow 01
1 RS=12

11/9/99

016

gal
Legend
: : ; S —
: ! Ground
1578 , : : ]
‘ i Bank Sta
1576
1574 : N ———
1572
1570
1668
1566 :

1564
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20

40
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80
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Spook Hill Floodway Proposed Concrete Imported Plan 01 11/9/99
Flow: imported Fiow 01

2 RS=11
016 call

By Legend

WS PF 1
-

Ground

')
Bank Sta

Elevation (ft)

1564 ; ; ;
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Elevation (ft)

Spook Hill Floodway Proposed Concrete Imported Plan 01 11/9/99

Flow: Imported Flow 01
3 RS=10

016
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Elevation (ft)

1590

Spook Hill Fioodway Proposed Concrete Imported Plan 01
Flow: Imported Flow 01
4 RS=9

11/9/99 -

Legend
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Spook Hill Floodway Proposed Concrete Imported Plan 01 11/9/99
Flow: Imported Flow 01

5 RS=38
016
1590 : Legend
WS PF 1
Y
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®
Bank Sfa
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Spook Hill Floodway Proposed Concrete Imported Plan 01, 11/9/99
Flow: Imported Flow 01
6 RS=7

Legend

WS PF 1

Ground
®
Bank Sta

Elevation (ft)
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Spook Hill Floodway Proposed Concrete Imported Plan 01 11/9/99
Flow: Imported Flow 01
7 RS=8

1566 —— : : — —— 016

jLs

Legend

WS PF 1
Ground
®
Bank Sta

Elevation (ft)
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Spook Hill Floodway Proposed Concrete Imported Plan 01 11/9/39
Flow: Impaorted Flow 01

8 R8=5
e 016 a

156‘_ : : : : : : ; Legend
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—

Ground
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Elgvation (ft}

Spook Hill Floodway Proposed Concrete Imported Plan 01
Flow: Imported Flow 01
9 RS=4

11/0/89

legend

WS PF 1
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Spook Hill Floodway Proposed Concrete Imported Plan 01 11/6/99
Flow: Imported Flow 01
10 RS =3
HNe————————— s ——— e ———_
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Spook Hill Floodway Proposed Concrete Imported Plan 01 11/9/99
Flow: Imported Flow 01
11 RS=2

Elevation (it}
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Spook Hill Floodway Proposed Concrete Imported Plan 01 11/8/99
Flow: Imported Flow 01
12 RS =1
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SPOOK HILL ADMP
HEC-RAS FOR THE PROPOSED CONDITIONS
OF THE SPOOK HILL FLOODWAY
USING THE 100-YEAR, 24-HOUR STORM

This hydraulic model was developed using the existing As- Built plans for the Spook Hill
Floodway in addition, the channel was analyzed as a concrete-lined channet. Thus all

altered to 1.5:110: determlne the maximum

ischarge capable within the channel
)

File: W:\1999Projects\92983-Spook Hill ADMP Update\Hydraulics\HEC-
RAS\SPFUSS.PRJ

Manning ‘n’ coefficients were reduced to 0. C‘: Finally, the channel side slopes were
d




C-RAS_Plan: imported Pla

4000.00 1565.96 1576.61 1571.91 1577.23 0.000301 6.30 634.67 §

4000.00 1565.43 1575.62 1676.30 0.000405 7.05 567.62 0.44
4000.00 1566.39 1574.35 1575.32 0.000573 791 505.38 £9.85 0.52
4000.00 156517 1673.77 1574.867 0.000541 7.63 524.43 73.88 0.50
4000.00). 1564.87 1570.56 1570.56 1573.03 0.002357 12.62 316.99 64.27 1.00
4000.00 1560.00 1663.84 1665.56 1569.47 0.008411 19.04 210.05 60.51 1.80
4000.00 1552.45 1660.11 1658.43 1661.52 0.000990 9.56 418.55 66.14 0.67
4000.00 154813 1560.32 1560.78 0.000196 644 735.19 78.60 0.31
4000.00 1547.89 1560.24 1560.68 0.000186 5.35 747.73 78.40 0.31
4000.00 1547.81 16569.86 - 1660.68 0.000504 817 489.86 53.49 0.48
4000.00 1547.29 1569.05 : 1560.08 0.000601 8.15 491.06 53.51 0.47
4000.00 1547.18 1558.94 1554.68 . 1889.97 0.000500 8.14 491.10 53.49 0.47




Elevation {ft)

1590

Spook Hill Floodway 1.5:1SS Concrete Imported Plan 01
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SPOOK HILL ADMP
HYDRAIN HY8 OUTPUT
OF THE SPOOK HILL FLOODWAY
CULVERT CROSSING LOCATED AT E. THOMAS ROAD

This Hydrain HY8 hydraulic model was developed using the maximum discharge
capable of being passed under the roadway with no overtopping of the road.

File: W:\1999Projects\99989-Spock Hill ADMP Update\Hydraim\SPOOK2.LST
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FILE DATE: 11-12-1999
SPOOK2

CURRENT DATE: 11-12-1999
("QENT TIME: 07:30:43 FILE NAME:
daaaddsidassiiasssaasasaassassisiasaaaasassassnsassaasdsssaasasaasaassssaa
833433444455858543434335444454444 FHWA CULVERT ANALYSIS EEEEEEEEEEEEE]
454845444585444334353334344844a HY-8, VERSION 6.1 FEEEEEEEEEEET:
ééééééééééééaaéaaaaaaaééééééééééééaaéaaaaaaaaaééééééééééééééééééééé
R SR SITE DATA e CULVERT SHAPE, MATERIAL,
° U (1A44834434448484488843448458a8488854844548484345484888588453545345848444484844444
°© I, ¢ INLET OUTLET CULVERT ©° BARRELS
°© VvV ¢ ELEV ELEV. LENGTH ©° SHAPE SPAN RISE MANNING
°NO.° {ft) (ft) {ft) ° MATERIAL (ft) (£T) n
° 1 ° 1.06 1.00 30.00 © 3 RCB 12.00 8.00 .012
[+ 2 [+3 ]
(o] 3 [+] [
[o] 4: [o] [o]
(] 5 Lo [o]
o 6 [+ o
§433883354884343435344344488584458883a4485484544484585488584a445548445544848458454a45454a458
4344848454245854484A24484438335853844844348844884838554554848445455545445454334444
SUMMARY OF CULVERT FLOWS (cfs) FILE: SPOOK2 DATE
ELEV (ft) TOTAL 1 2 3 4 5 6
1.06 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3.88 370.0 370.0 0.0 0.0 0.0 0.0 0.0
5.41 740.0 740.0 .0 0.0 0.0 0.0 0.0
. 6.67 1110.0 1110.0 0.0 0.0 0.0 0.0 0.0
i 7.77 1480.0 1480.0 0.0 0.0 0.0 0.0 0.0
8.78 1850.0 1850.0 0.0 0.0 0.0 0.0 0.0
9,72 2220.0 2220.0 0.0 0.0 0.0 0.0 0.0
1G6.61 2590.0 2590.0 0.0 0.0 0.0 0.0 0.0
11.50 2960.0 2960.0 0.0 0.0 0.0 0.0 0.0
12.56 3330.0 3297.0 0.0 0.0 0.0 0.0 0.0
13.44 3700.0 3553.5 0.0 .0 0.0 0.0 0.0
12.06 3142.3 3142.3 0.0 0.0 0.0 0.0 0.0
844485844434384454844448402440445544808884853438488485845484844484848545444585445484454444
4A4544544554848444488A8848485884484808a48484508584a4884840048488448543a45584845845448
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SPOQOK2 DAT
HEAD HEAD TOTAL FLOW .
ELEV (ft) ERRCR (ft) FLOW (cfs) ERROR ({(cfs)
1.06 0.000 0.00 0.00
3.88 0.000 370.00 0.00
5.41 0.000 740.00 0.00
6.67 0.000 1110.00 0.00
7.77 0.000 1480.00 0.00
8.78 0.000 1850.00 0.00
.72 0.000 2220.,00 0.00
10.61 0.000 2590.00 0.00
11.50 0.000 2960.00 0.00
12.56 -0.003 3330.00 1.09
13.44 0.002 3700.00 -1.08
ae1a88858344854A2238483338A8853428484844358858A0055448455433434358585558448435534444848
<1l> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%)
daddaaaaasasdisssaasssssssssasasaassasasasajasassasnssssgansasssaasssa
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RENT DATE: 11-12-199%9% FILE DATE: 11-12-199%
%RENT TIME: 07:20:43 FILE NAME: SPOOK2
Acaffdisais3454344a484584840445a544483835845584844353443444545334534553354455344A345554534

PERFORMANCE CURVE FOR CULVERT 1 - 3{( 12.00 {(ft) BY 8.00 (ft)) RCB
Adadasansdssasanassassssaasaasssaassssssassaasasasaaasssssssssassaiassasasssassasas

DIS- HEAD- INLET OQUTLET '

CHARGE WATER CONTROL CONTROL FLOW NORMAL, CRIT. QOUTLET ™W QUTLET TW

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.

(cfs) (Ft) (ft) (ft) <F4> (£L) (ft) (ft) (Et) (fps) (fps)
85858484845848884448554a84844204484584545404854545845545444343454455553534553544534344545434553545345

0.00 1.06 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
370.00 3.88 2.56 2.82 3-Mlt 1.59 1.49 2.44 2.44 4.20 4.34
740.00 5.41 4 .04 4 .35 3-Mlt 2.52 2.36 3.64 3.64 5.64 5.45

1110.,00 6.67 5.25 5.61 3-Ml1t 3.34 3.10 4.58 4.58 6.73 6.19
1480.00 7.77 6.33 6.71 3-Mlt 4.0%9 3.75 5.37 5.37 7.65 6.76
1850.00 8.78 7.35 7.72 3-M1t 4 .81 4,35 6.07 6.07 8.46 7.23
2220.00 9.72 8.34 8.66 3-Mlt 5.50 4.92 6.71 6.71 9.19 7.62
2590.00 10.61 9.36 9.55 3-Mlt 6.17 5.45 7.29 7.29 5.87 7.97
2960.00 11.50 10.44 10.39 3-Mlt 6.83 5.96 7.83 7.83 10.50 8.28
3296.98 12.55 11.49 11.40 4-FFt 8.00 6.40 7.83 8.33 11.70 8.57
3553.48 13.45 12.36 12.39 4-FFt 8.00 6.73 8.00 8.81 12.34 8.82
aaaéaaéaaéééééaéaaéaaaéééééaééééééééééééééééééééééaaaaaaaaaaaaaaaaéééééaaaéééééa
El. inlet face invert 1.06 ft El. outlet invert 1.00 £t
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
A&da84a8858558484a8885a0a8485858448458485434845858454484588554485343334344555345435a54545444

.** SITE DATA **%%% CULVERT INVERT *****kk#kkksxk

INLET STATION ) 0.00 ft

INLET ELEVATION 1.06 ft

OUTLET STATION 30.00 ft

OUTLET ELEVATION 1.00 ft

NUMBER OF BARRELS 3 ‘

SLOPE (V/H) 0.0020

CULVERT LENGTH ALONG SLOPE 30.00 ft
xkk*k*k CULVERT DATA SUMMARY LRSS S A EEEAE L EEEEEE LR T

BARREIL SHAPE BOX

BARREIL SPAN 12.00 ft

BARREL RISE 8.00 ft

BARREL MATERIAL CONCRETE

BARREL MANNING’S n 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.)

INLET DEPRESSION NONE




3

ENT DATE: 11-12-19399 FILE DATE: 11-12-1999
| ENT TIME: 07:30:43 FILE NAME: SPOOK2
48848584845a348aaa8440888880488a488448848a880854885848448485548a8588584555845548345445444484484aa
CEEEEEEEEEEEEEEEEEEEEEEEEE TAILWATER A4355585548445554484845488484844
A88484a4884858584844485854aa858884844885844580a0484885858885458588485848584845848488548458444454a48

k&% k%x+* REGULAR CHANNEL CROSS SECTION *#*%**kkkkikkkkkhik
BOTTOM WIDTH 30.00 ft
SIDE SLOPE H/V (X:1) 2.0
CHANNEL SLOPE V/H {(ft/ft) 0.002
MANNING’S n (.01-0.1) 0.025
CHANNEL INVERT ELEVATION 1.00 ft
CULVERT NO.1l OUTLET INVERT ELEVATTION 1.00 ft

kkkkkk%t UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(efs) (ft) NUMRER {ft) (f/s) (psf)
0.00 1.00  0.000 0.00 0.00 0.00
370.00 3.44  0.489 2.44 4.34 0.31
740.00 4.64 0.503 3.64 5.45 0.46
1110.00 5.58  0.510 4.58 6.19 0.57
1480.00 6.37 0.514 5.37 6.76 0.67
1850.00 7.07  0.517 6.07 7.23 0.76
| 2220.00 7.71  0.519 6.71 7.62 0.84
. 2590.00 8.29 0.520 7.29 7.97 0.91
b 2960.00 8.83  0.522 7.83 8.28 0.98
3330.00 9.33  0.523 8.33 8.57 1.04
3700.00 9.81 0.524 8.81 8.82 1.10
544335344558484444544484545444453454445544444444554445445444545445444845455454535544
4834484A4444843485845443458558448a ROADWAY OVERTOPPING DATA A&433333A45833448454534545358444
5834444544884453543544444454455444453435484545443545444454445844554445454545435554
ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 20.00 ft
CREST LENGTH : 30.00 ft
OVERTOPPING CREST. ELEVATION 12.06 ft

PR N S ko b b b e b E B b 8 g o A e B e e e R A o

48888844858884a80858a000888405484585804884854838584585440484854a8aa84444845458444553434583544
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*

U.S. ARMY CORPS OF ENGINEERS

HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET

* *
FLOOD HYDROGRAPH PACKAGE (HEC-1)  * * *
* ¥ N
* * *
* * DAVIS, CALIFORNIA 95618 *
* * »
* * *
* * *

JUN 1998
VERSION 4.1

RUN DATE C3JAMCO0 TIME 17:17:11 (916) 756-1104

*
*
*
*
*
-

D T R e R R T T T L) LR L L T T R T s

THIS PROGRAM REPLACES ALL FREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HECLKW.

THE DEFINITIONS OF VARIASLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- CN RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN?7 VERSION
NEW OPTIONS: DAMBREAK QUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT : PAGE 1
LINE 3+ AU I 2., 3....... 4., [ 6..... PR U, B....... 9...,..10
1 D LAS SENDAS MASTER DRAINAGE STUDY
2 D
3 1D PROPOSED CONDIPIONS MODEL
4 D 100-YEAR, 24-HOUR FREQUENCY
5 ID SCS TYPE II RAINFALL DISTRIBUTION
6 D
7 1D FILENAME: ONLINE,TH1
8 hé))
9 ID THIS FILE IS A REVISION OF THE FILE LSPROPOS.IHL
10 1D TEST OF VOLUME FOR PHOENIX S GRAPH AND SCS METHOD
*DIAGRAM
11 T 2 900
12 10 0
13 N 15
14 KK 51
15 PE 3.85
16 PC .GoOo .002 .005 .008 .01t .014 L0177 . 020 L0023 .02é
17 PC .G29 .032 . 035 .038 041 044 . 048 .052 056 060
18 PC L0664 068 072 075 L 080 085 090 .095 100 105
19 pC .110 .115 .120 .126 133 .140 .147 .155 .163 .172
20 pC 181 .191 .203 .218 236 .257 .283 .387 .663 707
21 BC 735 .7158 LT76 .791 . 804 .815 . 825 .834 (842 849
22 PC 856 .863 869 875 B8 .887 .893 . 898 903 .908
23 PC .913 .918 .922 .926 .$30 .934 .938 .942 946 .950
24 BC .953 .856 .85% .962 . 965 . 968 L8971 L9114 977 . 980
25 BC .983 .986 .989 992 .995 998 1,000
26 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 51
27 BA .26
23 LS 86.3 0
29 uD .17
30 XK DIVL
31 KM DIVERT FLOW INTO OFFLINE DETENTION BASIN
32 KM WEIR FOR BASIN SET AT 4 FEET ABCVE CHANNEL BOTTOM
* 1
33 DT BASIN
34 DI 0 24.4 70.8  132.2 194.1 281.1 415.5 571.% 753.2
15 oQ 0 0 ¢ 0 0 57.3 162 297.6 458.2
36 33 DIv2
37 2% SPLIT OUT FLOW FOR WASHES THAT FLOW TO THE SOUTH FROM
38 KM WASHES THAT DRAIN TO THE WEST, SCUTHERN WASHES FED BY 30* AND 18" PIPE
39 oT WAZ0
40 oI 0 24.4 70.8 132.2 194.1 223.8 253.5 274.25 295
11 Do 0 8.4 24.8 10,2 52,1 57.8 £3.5 67.3 71
42 KK R51
43 KM ROUTE FLOW FROM SUB-BASIN 51 TO C10%
44 RS 3 FLOW -1
45 RC .05 .035 .05 3800 .044
46 RX 1000 1010 1020 1036 1041 1057 1067 1077
47 RY 14.88 14.44 14 10 10 14 14,44 14,88
i HEC-1 INPUT PAGE 2
LINE ID....... Lo...: - TN 3iaian.. L P |- P [T T B...... L9......10
48 KK 50
49 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 50
50 BA .18
51 LS 85.1 0
52 D W21
53 KK ciol
54 KM COMBINE HYDROGRAPHS FROM SUB-BASINS 50 AND S1
55 HC 2
56 KK DIV3
57 KM RESERVOIR AT THE EDGE OF THE PROPERTY, FLOW FROM 10’ WIDE CHANNEL
58 XM DIVERTED INTO OFFLINE BASIN OVER A 150/ WEIR SET AT 0,75 FEET
59 KM ABOVE CHANNEL
* 1
§0 DT BASINZ
&1 oI 0 18 59.3 121,6 255.8 454.1 703.1 998.3 1338.4




1 STATION <119

DAHRMN PER
14060 10~ -=mmmmmm e ——————— Lmmm—————— pm e Lmmmm e Lmmmmmm e L ————— L - ——— e -.
igeo2 20 . . . - . . - . - - -
16004 30 . . . . . . . . . .

10006 40 . . . . . . . . . .

10008 50 .

i¢clo &0 . . B . . . . . - .

10012 70 . . B - . . - . - B .

10014 80

10016 90

10018 100 - . . . . .

L0020 EXO . . L L 0 b e e e e e e e e e e e e e

10022 120 - .

10024 130

10026 140 . - . . - . - . -

10028 150 B . . . . . - . .

10030 160 . . . . . . -

10032 170 - . . . . .

10034 18O .

10036 190 . - . - - .

10038 200 - . . . . . - . B . . B

10040 210 . o v« v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s e e e e e e e e

10042 220 - . - . . . - . .

10044 230 B . . . . . - . .

10046 240 B . . . . . . - . B

10048 250 . . . . - - B . B . - -

10050 250 . - . . - . . . - . - L.

10052 270 . - . . B . B - . . . .

10054 280 . B . . . . - . - .

10056 230 . - . . - . . . . . - .

10058 300 B - . . B . B . . . . .

8 4 T S T o T T e

10102 320 . . . . B . B . . . -

10104 33C . B . . B . B . . . . -

10106 340 . . . . . . . . . .

10108 350 . B . . . - - . . . B

10110 360 . . . - - - . . . . .

19112 37¢ . . . . . . . - . . .

10114 380 . B . . B - - . . . . -

19116 33C . . . . . . B . . . - .

10118 400G . B . . - - B . . . . .

B -4 T ' T

10122 420 ' B . . B - . - . . .

10124 430 . . . . . - - - .

10126 440 . . . . . . . . . . . .

10128 450 . . . . . B . . . . . .

10130 460

10132 470

10134 480

10136 490

16138 500 . . .

B I T I T

1¢142 S20 . . - - . B . . . . . .

10144 530 o . - . . - . . . . .

10146 540 . . . - . B . - . . . .

10148 530 . . - B . - . . . . .

1015¢ 560 . . - - . B . - . . .

10152 570 . . B . . . . . . . . -

10154 580 . . . - . . . - . . . .

10156 580 . . . - . . . . . . . -

10158 600 . . - B . . . - . . . .

10200 €10 . . e e e e e e e e e e e e e e e e e e e e . . e e e e e e e

10202 620 . . B - . .

10204 €30 . . - - . .

10206 640 . . . B - - . . . . . .

10208 650 . . . . . . . - . - . .

10216 880 . . . - . B . . . . . .

102:2 6790 . . . - B . . . - . . . .

10214 680 . . - B . . . .

10216 €80 . . B - . .

10218 700 . . - B . B . . .

A0220  TLO © 0 v v v v a e e e e e e e e e e e e e e e e e e e e e e e e e e

10222 729 - B . . . .

10224 730 - . - B . . . - . -

10226 740 . . . B . . . . . . .

10228 750 . . B . . . .

10230 760 . . - B . .

10232 770 . L. - B . .

10234 780 " . B - . . “ . .

10236 790 . . - B . . - B .

10238 800 . . - B . ) . . - . -

2 o - 1 L

10242 820 . . . B . .

10244 830

10246 840

10248 B850 . . . B . B . - . . .

10250 860 . . - - . B . . . . N

rgas2 g10 . . - B . B . . .

10254 880 . . . B . - . . . . . .

10256 8%0 . . . - - - . . . . . .

10258 900 . . B . . B . - . - .

i T i e T T

10302 320 . . . - . B . . . . . .

10304 930 . . - . . B . . . . - .

10306 940 . . - B . B . - . . . .

10308 950 . . . B - . . . . . . .

10310 %60 . . . - . B . - . . . -

10312 %70 . . B . . - . . . . . .
- 10314 980 . .. . . . - . - . - . .

16316 990 . . . - . B . . . . . .

16318 1000 . . B - . . . . . - . .

B | 1 1

10322 1620 . . . - . - . - . . . -

10324 1630 . . - - . - . . . . . B

10326 1040 . . B - . - . . . . . -

10328 1050 . . . - . - -

10330 1060 . . - B . . . .

10332 1¢70 . . - . . . .

10334 1080 . . B - . . . .




10336
10338
10340
10342
10344
10348
103438
10350
10352
10354
10354
10358
10400
10402
10404
10406
10408
10410
10412
10414
10416
10418
10420
10422
10424
10426
10428
10430
10432
10434
10436
10438
10440
10442
10444
10446
10448
10450
10452
10454
10456
10458
10500
10502
10504
105086
10598
10519
10512
10514
10516
10518
10520
T 10522
10524
105286
10528
105390
10532
10534
10536
10538
10540
10542
10544
10546
10548
10550
10552
10554
10556
10558
10600
10602
10604
10606
10608
10610
10612
10614
10616
10618
10620
10622
10624
106286
10628
10630
10632
10634
10536
105638
10640
10642
10644
10648
10648
10650
10652
10654
10656
10658
167600
.10702
10704
10708
10708
10710
10712
10714
10716
10718
10720

1090
1100

1110 .

1120
1130
1140
1150
1160
1170
1180
1190
1200

1210 .

1220
1230
124¢
1250
1260
1270
1280
1250
1300

1310 .

1320
1330
1340
1350
1360
1370
1380
13%0
1400

1410 .

1420
1430
1440
1450
1460
1470
1480
1430
15¢0

1510 .

1520
1530
1540
1550
1560
1570
1580
15%0
1600

1610 .

1620
1630
1640
1650
1660
1670
1680
1650
1790

171c .

1720
1730
1740
1750
1760
1779
1780
1790
1800

1810 .

1820
1830
1840
1850
1860
1870
1880
1830
1900

1910 .

1920
1930
1940
1950
1960
1970
1380
1930
2000

2010 .

2020
2030
2040
2050
2060
2070
2080
2080
2160

2110 .

2120
2130
2140
2150
2160
2170
2180
2190
2200

221C .




10722
10724
10726
10728
10730
10732
10734
10736
10738
10740
10742
19744
10746
10748
10750
10752
10754
10756
10758
10800
10802
10804
10806
10808
10810
10812
10814
10816
10818
10820
10822
10824
10826
10828
10830
10832
10834
10836
10838
10840
10842
10844
10846
10848
10850
10852
10854
10856
10858
10900
10902
10904
10906
10908
10910
10912
10914
10916
10918
10920
10922
10924
10926
10928
10930
10932
10934
10936
10938
10940
10942
10944
10946
10948
10950
10952
10954
10956
10958
11000
11002
11004
11006
11008
11010
11012
11014
11016
11018
11020
11022
11024
11026
11028
11030
11032
11034
11036
11038
11040
11042
11044
11046
11048
11050
11052
11054
11056
11058
11109
11102
11104
111086

2220
2230
2240
2250
2260
2270
2280
22%0
2300

2310 .

2320
2330
2340
2350
2360
2370
238G
2390
2400

2410 .

2420
Z430C
2440
2450
2450
247C
2480
2490
2500

2510 .

2520
2530
2540
2550
2560
2570
2580
25%0
2600

2610 .

2620
2630
2640
2650
2660
2670
2680
2690
2700

2710

2720
2730
2740
2750
2760
2770
2780
279Q
2800

2810 .

2820
2830
2840
2850
2860
2870
2880
2890
2560

2210 .

252,
283.
234.
2935,
296,
257.
258.
259,
300,
301,
302.
303.
304,
305,
306.
307.
308.
309.
310.
311.
312,
313,
314.
315.
316.
317.
318.
319.
320.
321.
322,
323,
324.
325.
326.
337.
328.
328,
330,
331.
332.
333.
334.
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11108
11110
111iz2
11114
11116
11118
11120
311122
113124
13126
11138
11130
1113z
11134
11136
11138
11140
11142
11144
11146
11148
11150
11152
11154
11156
11158
112¢0
11202
11264
11206
112c8

11210

11212
11214
11216
11218
11220
11222
11224
11226
11228
11230
11232
11234
11236
11238
11240
11242
11244
11246
11248
11250
i1252
11254
11256
. 11258
11300
11302
11304
11306
11308
11310
11312
11314
11316
11318
11320
11322
11324
11326
11328
11330
11332
11334
13336
1r338
11340
1i342
11344
11348
11348
11350
11352
11354
11356
11358
11400
11402
11404
114046
11408
11410
11412
11414
11416
11418
11420
11422
11424
11426
11428
11430
11432
11434
11436
11438
11440
11442
11444
11445
11448
11450
11452

335.
336,
337,
338.
339.
340.
341.
342,
343.
344.
345.
346.
347.
348.
349,
350.
351.
352.
353,
354,
355,
356.
357.
358,
359,
360,
361,
362,
363,
364,
365.
366.
367.
368.
369.
37¢,
371.
372.
373.
374,
375.
376.
377.
378.
379,
380.
381.
382.
383,
384,
385.
386.
387.
388,
389,
380.
381,
392.
393,
394,
395.
396.
397,
398,
399,
400,
401.
402.
403.
404,
405
406.
407.
408,
409.
410.
a1k,
41z,
413,
414,
415.
416.
417.
418.
419,
420,
221.
422.
423,
424.
425.
426.
427,
428,
429.
430
431.
432.
433,
434.
435,
436.
437.
438.
439.
446,
a41.
442.
443,
444,
445,
448,
247.
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11454
11456
11458
11500
311502
11504
11506
11508
11510
11512
11514
1151¢
11518
11520
11522
11524
115286
11528
11530
11532
11534
11536
11538
11540
11542
11544
11546
11548
11550
11552
11554
11556
11558
11600
11602
11604
116086
11608
11610
11612
11614
11616
11618
11620
11622
11624
11626
115628
11630
11632
11634
11636
11638
11640
11642
11644
11646
11648
11650
11652
11654
11656
11658
11700¢
11702
11704
11706
11708
11710
11712
11714
11716
11718
11720
11722
11724
11726
11728
11730
11732
11734
11736
11738
11740
11742
11744
11746
11748
11750
11752
11754
11756
11758
11800
11802
11804
118c6
11808
11810
11812
11814
11816
11818
118290
11822
11824
11825
113828
11830
11832
11834
11836
11838

443,
449,
450.
451.
452.
453,
454.
485,
456,
457,
458,
45%.
480.
461,
462,
463.
464.
465.
4696.
467,
468,
485,
470.
471.
472,
473,
474,
475.
476,
477.
478,
479.
480.
481,
482,
483,
484,
485.
486,
487.
488,
483,
490.
491.
492,
493.
494,
495,
496,
497,
498,
499,
500,
501.
502.
503.
504,
505.
506.
507.
508,
509.
51¢.
511.
512.
513.
514.
515.
516.
517.
518,
519.
520.
s21.
522.
523.
524,
525.
526.
527.
528.
523,
530.
531,
532.
333,
534.
5335.
536.
537.
538.
539.
540.
541.
542,
543,
544.
5435,
546.
547.
548.

-549.

55¢,
551.
552.
553.
554.
555,
556.
557.
558.
559.
560.
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11840
11842
11844
11846
11848
11850
11852
11854
11856
11858
11200
119402
11904
11906
11908
11210
11912
11914
11316
11318
11920
11922
11924
11926
11928
11330
11932
11934
11836
11938
11940
11942
11944
11946
11248
11950
11952
11854
11956
11958
12000
12002
1z004
120086
12008
1z201¢
12012
12014
12016
12018
12020

12022,

12024
12026
12028
12030
12032
12034
128636
12038
12040
12042
12044
12046
12048
12050
+ 12052
12054
' 12056
12058
12100
12102
12104
12106
12108
12110
1z112
12114
12116
iz118
12120
12122
12124
12126
12128
12130
12132
12134
12136
12138
12140
12142
12144
12146
12148
12150
12152
12154
12156
22158
12200
12202
12204
12206
12208
12210
12212
12214
12216
12218
12220
12222
12224

561,
5E62.
563.
564.
565.
566.
567.
568.
569.
570.
571.
572.
573.
574.
575.
576.
577.
578,
579,
580.
581.
582.
583.
584.
585,
586,
587.
588.
589.
590.
591,
592.
593.
594.
595.
596.
597.
598.
599,
600,
601,
602.
603.
6504,
605.
£06,
607,
608,
6509,
gl0,
E1l.
612,
613.
514.
615.
El6.
B17.
€18,
BLS.
620,
621,
622,
623.
524.
625,
626.
627.
628,
62%,
630,
631.
£32.
633.
634,
635,
636.
637.
638.
63%.
640.
641,
642.
643,
644,
645.
646,
647.
648.
649,
650,
651,
652.
653.
654.
655.
656.
557.
£58.
659.
660.
661,
562,
663,
6564,
665.
666.
667.
668.
665 .
670,
67k,
672,
673.
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12226
12228
12230
12232
12234
12236
12238
12240
12242
12244
12246
12248
12250
12252
12254
12258
12258
12300
12302
12304
12306
12308
12310
iz23iz
12314
12316
12318
12320
12322
12324
12326
12328
12330
12332
12334
12336
12338
12340
12342
12344
12346
12348
12350
12352
12354
12356
12358
20000
20002
20004
20008
20008
20010
20012
20014
20016
20018
20020
20022
20024
20026
20028
20030
20032
20034
20036
20038
20040
20042
20644
20046
20048
20050
20052
20054
20056
20058
20100
20102
20104
20106
20108
20110
20112
201k4
20116
20118
20120
20122
20124
20126
20128
20130
20132
20134
20136
20138
20140
20142
20144
20146
20148
20150
20152
20154
20156
24158
20200
20202
20204
20206
20208
20210

674,
675,
676,
677.
678.
674,
680.
681,
582.
683.
684,
685.
£86.
587.
688,
689,
680,
691.
692,
693,
694,
695.
696.
697.
698 .
699,
700.
701,
70z.
703.
704.
705.
706.
707.
708,
709,
710.
711.
712.
713.
714
715.
716.
717.
718.
719.
720.
721.
722.
723.
724.
725,
726.
727.
728.
729,
730.
731.
732.
733.0
734.0
735.0
736.0
737.0
738.0
73%.0
740.0
741.0.
742.0
743.0
744.0
745.0
746.0
747.0
748.0
749.0
750,0
7510 .
7520
7530
7540
7550
7560
7570
7580
7590
7600
7610 .
1620
7630
7640
7650
7660
7670
7680
7690
7700
7710 .
7720
7730
‘7740
1750
1760
7770
7780
7790
7800
7810 .
7820
7830
7840
7850
7860
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20212
20214
20216
20218
20220
20222
20224
20226
20228
20230
20232
20234
20236
20238
20240
20242
20244
20246
20248
20250
20252
20254
20256
20258
20300
20302
20304
20206
20308
20310
20312
20314
20216
20218
20320
20322
20324
20326
20328
20330
20332
20334
20336
20338
20340
2034z
20344
20346
20348
20350
20352
20354
20256
20358
20400
20402
20404
20406
20408
20410
20412
20434
20416
20418
20420
20422
20424
20426
20428
20430
20432
20434
20436
20438
20440
20442
20444
20446
20448
20450
20452
20454
20455
20458
20500
20502
20504
20506
20508
20510
20512
20514
20516
20518
20520
20522
20524
20526
20528
20536
20532
20534
20536
20538
20540
20542
20544
20546
20548
20550
20552
20554
20556

7870
7880
7890
1300

1910 .

7%20
7330
7840
7550
7960
7870
7280
7390
8000

2010

8020
8030
8040
2050
3060
8070
8080
809C
glo0

811c .

Blz2c
8130
8140
8150
al6c
8170
818c
819C
8200

8210 .

8220
8230
8240
8250
84260
827G
8280
829C
830C

33ic .,

8320
g833c
3340
8350
8360
2370
8380
8390
840C
841c
8420
8430
8440
8450
8460
8470
8480
8490
8500

g510 .

8520
8530
8540
8550
8560
8570
8580
8550
8600

8610 .

8520
8630
8640
8650
8660
8670
8680
8690
8700

8710 ,

8720
8730
8740
8750
8760
2770
4780
2790
28800

8810 .

8820
883c
8840
8850
8860
8870
8880
8890
§300

8310 .

8920
8920
8940
8950
8960
8970
8980
§9%0
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415 KK > c11s +
. .
kA kA bk hk kRN
COMEINE HYDROGRAPHS FROM SUB-BASIN 71 AND C119
417 Ko OUTPUT CONTROL VARTABLES
IPRNT 1 PRINT CONTROL
IPLOT 2 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
418 He HYDROGRAPH COMBINATION

TCOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

ETT]
B L T R Y T T T m

HYDROGRAPE AT STATION €119
SUM OF 2 HYDROGRAPHS

B e R L L g N N N T T 1 3

L4 * *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * n

1 0000 1 0. * 1 0730 226 0. o+ 1 1500 451 4. 1 2230 676 27.
1 0002 2 0. * i 0732 227 4. * 1 1502 452 73, 1 2232 677 27.
1 0004 3 0. 1 0734 228 0. 0+ 1 1504 453 73, 1 2234 678 217,
1 0006 4 [ 1 0736 229 0, * 1 1506 454 72, % 1 2236 679 27,
1 oco8 5 0.+ 1 0738 230 0. o+ 1 1508 455 71, * 1 2238 680 27.
1 ool 6 0. o+ 1 0740 231 6. o+ 1 1510 456 7. * 1 2240 681" 27.
1 0012 7 0. - 1 0742 232 [T 1 1512 457 70,  * 1 2242 682 27.
1 0014 8 0. ¢ 1 0744 233 [ 1 1514 458 70, * 1 2244 683 27.
1 0016 9 0. * 1 0746 234 q. * 1 1516 459 69, * 1 2246 &84 27,
1 0018 10 o. 1 0748 235 0. * 1 1518 460 69.  * 1 2248 685 27.
b o0zt 11 0.+ i 0750 238 0. 1 1520 461 68, * 1 2250 686 27.
1 0022 12 0. 1 0752 237 [ 1 1522 462 68. % 1 2252 687 27.
1 0024 13 0. 1 0754 238 1. 1 1524 483 67. * 1 2254 688 - 27.
1 0026 14 9. o+ 1 0756 239 1. * 1 1526 464 67, = 1 2256 689 27.
1 0028 15 .+ 1 0758 240 1. 1 1528 465 66.  * 1 2258 €90 27.
13 030 16 9. * 1 0800 241 1. * 1 1530 466 5. * 1 230¢ 691 27.
1 0032 17 a. 1 0802 242 1. = 1 1532 467 64. 1 2302 692 27.
1 0034 18 q. * 1 0804 243 1. * 1 1534 468 3. * 1 2304 693 27.
1 0036 19 [ 1 0806 244 1, 0 1 1536 462 §2. o« 1 2306 694 27.
1 0038 20 0. 1 0808 245 1. 0+ 1 1538 470 §2. * 1 2308 695 27.
1 0040 21 [ 1 0810 246 .0 1 1546 471 61. + 1 2310 696 a7.
1 0042 22 0. 1 0812 247 1. * 1 1542 472 0. * 1 2312 697 27.
1 0044 23 [ 1 0814 248 I 1 1544 473 0. * 1 2314 698 a7.
1 0046 24 [ ] 1 0816 249 P 1 1546 474 59, ot 1 2316 699 27.
1 0046 25 [ 1 0818 250 .o 1 1548 475 59, * 1 2318 700 27.
1 0050 26 0. *. 1 0820 251 L 1 1550 476 58, * 1 2320 701 27.
1 0052 27 [ 1 9822 252 i 1 1552 477 53, o+ 1 2322 702 27.
1 0054 28 0.+ 1 0824 253 1.+ 1 1554 478 s§.  * 1 2324 703 27,
1 0056 29 0. * 1 0826 234 1. * 1 1556 479 57. * 1 2326 704 27.
1 0058 30 [ 1 0828 255 1. » 1 1558 480 57. = 1 2328 705 27.
1 0100 31 0. * 1 0820 256 1. * 1 1600 481 57. * 1 2330 706 27.
1 0102 3z 0.+ 1 0832 257 1.+ 1 1502 482 57. * 1 2332 707. 27,
1 0104 33 ¢. * 1 0834 258 1. * 1 1604 483 56. * 1 2134 108 27.
1 0106 34 o, * 1 0836 259 1. 1 1606 484 56, 2 2336 709" 27.
1 4108 35 9. * 1 0838 260 1.+ 1 1608 485 56, * i1 2338 710 27.
1 0110 36 .+ 1 0840 261 1.+ 1 1610 486 56. * b 2340 711 27.
1 o1iz 37 [ 1 0842 262 1. o+ 1 1612 487 56. % 1 2342 712 27.
1 0114 38 [ 1 0844 263 1. 1 1614 488 55, % 1 2344 713" a7.
1 0116 39 0. * 1 0846 264 2. * 1 1616 489 55. ¥ 1 2346 714 27.
1 011§ 4e 0. * 1 0848 265 2, o+ 1 1618 480 55, » 1 2348 715 27.
1 0120 41 0. o+ 1 0850 266 2.+ 1 1620 491 55. % 1 2350 716 27.
1 012z 42 0. * 1 0852 267 2. = 1 1622 492 55, * 1 2352 717 26.
1 0124 43 0. * 1 0854 268 2. % 1 1624 493 55.  * 1 2354 718 26.
1 0126 44 0. o+ 1 0856 269 2. * 1 1626 494 54. o+ 1 2356 719 28,
1 0128 45 0. o+ 1 0858 270 2. o+ i 1628 495 54, * 1 2358 720 26.
1 0130 46 0. * 1 0900 271 2. 1 1630 495 54. * 2 0000 721 25.
1 0132 47 0. = 1 0902 272 z, 0 o+ 1 1632 497 54. 2 0002 722 25.
1 0134 48 0. o~ 1 0904 273 2, o+ 1 1634 498 54, =+ 2 0004 723 24.
1 0136 49 0. = 1 0906 274 2.+ 1 1636 499 54, * 2 oeoé 124 23.
1 0138 50 9. 3 0908 275 2. 1 1638 500 54, =+ 2 0008 725 23.
1 0140 51 a. * 1 0910 276 2. * 1 1640 501 53. * 2 o0¢lo 726 22,
T 0l42 52 [ 1 0912 277 2. * 1 1642 502 53, = 2 0612 727 21.
1 0144 33 [ 1 0914 278 P 1 1644 503 52. o+ 2 0014 728 20.
1 0146 54 0. * 1 0916 279 3. * 1 1646 504 51. * 2 0018 729 19
1 0148 55 0. 1 0918 280 3. 1 1648 505 51, * 2 0018 730 18
1 0150 56 0. * 1 0520 281 3. 0 1 1650 506 50, * 2 0020 731 16
1 0152 57 0. * 1 0922 282 3.0 0 1 1652 507 49.  * 2 0022 732 15.
1 0154 58 [ 1 0924 283 3.0 0 1 1654 508 43. o+ 2 0024 733 14.
1 0156 59 0. * 1 0926 284 4. * 1 1656 50¢% 43, * 2 0026 734 13.
1 0158 60 G. * 3 0928 285 4. * 1 1658 310 48. * 2 0028 735 12.
1 4200 61 o, * 1 0930 286 4. * 1 1700 511 48. * 2 0030 738 11.
1 0202 62 . * 1 0932 287 4, o+ 1 1702 512 47, * 2 0032 737 10.
1 0204 63 [ 1 0934 288 4, * 1 1704 513 47. =+ 2 0034 738 10.
1 0206 64 0. * 1 0936 289 5. o+ 1 1706 514 47. o+ 2 0036 739 9.
1 0208 &5 0. o+ 1 0938 290 5. * 1 1708 515 47, * 2 0038 740 9.
1 0210 66 0. * 1 0940 2851 5. * 1 1710 516 46, * 2 0040 141 8
1 0212 67 0. 1 0942 252 5. 1 1712 517 46, * 2 0042 742 8
1 0214 68 0. * 1 0344 293 5. % 1 1714 518 46, * 2 0044 743 7.
1 0zle 6% 0. * 1 0%46 294 6. * -1 1716 519 46. * 2 0046 744 7.
1 0218 70 [ 1 0948 295 6. * 1 1718 520 6. v 2 0048 745 6.
1 0220 71 0. 1 0950 296 6. * 1 1720 521 46. * 2 0050 746 5.
1 0222 72 0. * i 0852 297 7. * 1 i722 522 46, * 2 0052 747 8.
1 0224 73 0. * 1 0954 298 7. * i 1724 523 45, * 2 0054 748 4.
1 0226 74 0. o+ 1 0956 299 7.+ H 1726 524 a5, =+ 2 G056 749 5.
1 0228 75 4. * 1 0958 300 7. > 1 1728 525 45. =+ 2 0058 730 5.
1 0230 76 a. 1 1000 301 8. * 3 1730 526 5.+ 2 0100 751 5.
L 0232 77 a. * 1 1002 3902 8. * 1 1732 527 45. * 2 01e2 752 5.
1 0234 78 [ 1 1004 303 8. o+ 1 1734 528 a5, = 2 0164 733 4.
1 0236 79 0. * 1 1006 304 8. * 1 1736 529 45, * 2 0106 754 4.
1 0238 80 0. * 1 1008 3905 . * 1 1738 530 45. * 2 0108 755 4.
1 0240 81 o, * 1 1010 306 9. 1 1740 531 45. o+ 2 0110 756 4.
1 0242 82 o, o+ 1 1012 307 w0, o+ 1 1742 532 45. o+ 2 0112 757 4.
1 0244 23 Q. * 1 1014 308 10. * 1 1744 533 45. * 2 0114 758 4.
1 0245 84 0, * 1 1016 309 EL 1 1746 534 45, o+ 2 0116 759 3.
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0z48
0250
0252
0254
0256
0258
o300
0362
0302
0306
0308
0310
0312
0314
0316
0318
0320
0322
0324
0326
0328
0330
0332
0334
0336
0338
0340
0342
0344
0346
0348
0350
0352
0354
0356
0358
0400
0402
0404
Q406
0408
0410
0412
0414
0416
0418
0420
0422
0424
0426
0428
0430
0432
0434
0436
0438
0440
0442

-0444

0446
0448
0450
0452
0454
0456
0458
0500
0502
0504
0506
0508
0510
0512
0514
0516
0518
0520
0522
0524
0526
0528
053¢
0532
0534
0536
0538
0540
0542
0544
0546
0548
0550
0552
0554
0556
0558
0600
0602

. 0604

0606
0608
0610
0612
0614
0616
0618
0620
0622
0624
0626
0628
0630
0632

118
11y
120
121
122
122
124
125
126

127

123
129
13¢
131
132
133
134
135
1i¢
137
138
1339
l4¢
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
153
160
161
162
163
164
165
166
157
168
169
179
171
172
173
174
175
i76
177
178
179
180
ig1
182
183
184
185
186
187
188
189
130
131
192
123
124
195
136
197

1018
1020
1ez2
1024
1026
1028
1030
1032
1034
1636
1638
1040
1042
1044
1046
1048
1050
1052
1054
1056
1058
1100
1102
1104
1106
1108
1110
1112
1114
1118
1118
112c
1122
1124
1126
1128
1130
1132
1134
1136
1128
1140
1142
1144
1146
1148
1150
1152
1154
1158
1158
1200
1202
1204
1206
1208
1210
1212
1214
1216
1218
1220
1222
1224
1226
1228
1230
1232
1234
12386
1238
1240
1242
1244
1246
1248
1250
1252
1254
1256
1258
1300
1302
1304
1306
1308
1310
1312
1314
1316
1318
1320
1322
1324
1326
1328
1330
1332
1334
1336
1338
1340
1342
1344
1348
1348
1350
1352
1354
1356
1358
1400
1402

310
311
312
313
314
315
318
317
318
319
320
izl
322
323
324
325
3256
327
328
329
330
331
332
332
334
335
336
337
338
33%
340
341
342
343
344
345
34¢
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
3862
164
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
3g2
183
384
385
386
387
3gs
389
390
391
382
383
394
395
396
397
398
393
400
401
402
493
404
405
406
407
408
4085
41¢
411
412
413
414
415
416
417
418
419
420
421
422

758,
8C0.
§01.
767.
714,
560,
610.
565.
528.
495.
445,
430,
414.
350.
370.
352,
337.
323.
31L.
300,
290,
280.
272.
264,
257.
250,
244,
238.
231,
226.
220.
2146,
211,
207,
202,

146,
143,
140.
137,
134.
131.
129,
126.
124.
122,
1r9.
117.
115,
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1748
1750
1752
1754
1756
1758
1800
1802
1804
1806
1808
18190
1812
1814
1816
1818
1820
1822
1824
1826
1828
1830
1832
1834
1836
1838
1840
1842
l84s
1846
1848
1850
1852
1854
1856
1z58
1900
1902
1904
1906
1208
1310
1312
1914
1916
1918
1920
1922
1524
1328
1928
1230
1932
1224
1936
1938
1340
1942

1944

1946
1948
1950
1952
1534
1958
1958
2000
2002
2004
2006
2008
2010
2012
2014
2016
2018
2020
2022
2024
2026
2028
2030
2032
2034
2038
2038
2040
2042
2044
2045
2048
2050
2052
2054
2056
2058
2100
2102
2104
2106
2108
2110
2112
2114
2116
2118
2120
2123
2124
2126
2128
2130
2132

535
838
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
539
560
561
562
563
564
565
566
567
568
569
579
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
583
590
591
592
593
554
585
596
597
588
599
600
601
602
603
604
605
506
§07
508
503
610
611
512
513
514
615
615
617
618
619
620
621
622
623
624
525
626
627
628
629
530
631
632
633
634
635
616
637
€38
632
6540
641
642
643
644
645
646
6§47
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0118
0lza
0122
0124
01326
0128
Q130
0132
0134
0136
0138
0140
0142
0144
0l4g
0148
0150
0152
0154
01586
0158
0200
0202
c204
0206
0208
0210
0212
0214
0216
0218
0220
022z
0224
0228
b228
0230
0232
0234
0236
0238
0240
0242
0244
0246
0248
0250
0252
0254
0256
0258
0300
03c2
304
0306
0308
0310
0312
0314
0316
0318
0320
032z
0324
0326
0328
0330
0332
0324
0336
0338
0340
0342
0344
G346
0348
0350
0352
0354
0356
0356
0400
0492

0404 "

0408
0408
0410
0412
04i4
0416
0418
0420
0422
0424
0426
0428
0430
0432
0434
0436
0438
0449
0442
0444
0446
0448
0450
0452
0454
0456
0458
0500
0502

750
761
762
763
764
765
766
767
768
769
770
771
77z
773
774
s
776
T
778
779
780
781
782
783
784
785
786
187
788
789
790
791
792
793
784
755
796
737
798
799
00
80L
302
803
804
80s
806
807
803
802
8lo0
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
828
827
828
829
830
B3l
832
833
834
835
836
837
838
83%
84¢
841
842
843
824
845
8446
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
847
868
869
870
871
872
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1 0634 198 Q. * 1 1404 g23 113. * 1 2134 648 27. * 2 0504 873 a,
1 0636 199 Q. * 1 1406 424 11z2. * 1 2136 649 27. N 2 0506 874 Q.
1 0638 200 a. * 1 1408 425 110. * 3 2138 650 27. > 2 0508 875 0.
1 0640 201 Q. * 1 1410 425 108. * 1 2140 652 27. * 2 0510 876 0.
1 0642 202 o. * 1 1412 427 106, ” 1 2142 652 27. * 2 6512 §77 0.
1 0644 203 0. * 1 1414 428 105. * 1 2144 653 27, * 2 G514 873 0.
1 0646 204 a, * 1 1416 429 103. * 1 2146 654 27. * 2 0516 873 0
1 0648 205 0. * 1 1418 430 101. * 1 2148 855 27. * 2 0518 &80 0
1 0650 206 0. * 1 1420 431 1¢0. * 1 2150 656 27. * 2 0520 831 0.
1 0652 207 0. * 1 1422 432 99, * 1 2152 657 27. * 2 0522 &8z 0.
1 0654 208- 0. * 1 1424 433 97, * 1 2154 658 27. * 2 0524 883 9.
1 0656 209 0. * 1 1426 434 96, * 1 2156 653 27. * 2 0526 &84 aq.
1 cese 210 0. * 1 1428 435 24, * 1 2158 660 27. * 2 0528 &85 0.
1 a7406 211 a. * 1 1430 436 83. * 1 2200 661 27. * 4 033C¢ 686 0.
1 Q702 212 0. * 3 1432 437 a1, * 1 2202 662 27. * 2 0532 887 0.
T 0704 213 0. * 3 1434 438 0. * i 2204 663 27. * 2 0534 888 G.
1 0706 214 0. * % 1436 439 88. * 1 2206 664 27. * 2 0536 889 ¢.
1 0708 215 0. * 1 1438 440 87. * 1 2208 665 27. * 2 0538 890 G,
1 0710 216 0. * 3 1440 441 86. * 1 2210 665 27. * 2 0540 891 0.
i 0712 217 0. * 1 1442 442 24. > 1 2212 e67 27. * 2 0542 89z 0.
i 0714 218 0. * 1 1444 443 a3. * 1 2214 658 27. * 2 0544 9393 0.
i 0716 219 0. * 1 1446 444 al. * 1 2216 4§69 27. * 2 0545 994 0
i 0728 220 9. * 1 1448 445 80. * 1 22i8 670 27. * 2 0548 895 0.
1 0720 221 0. * 1 1450 446 7%. * 1 2220 671 27, * 2 0550 898 0.
1 0722 222 0. * 1 1452 447 77. * 1 2222 672 27. * 2 0352 897 0.
1 0724 223 Q. * 1 1454 448 76, * 1 2224 673 27. * 2 0554 898 0.
1 0726 224 c. * 1 1456 449 75. * 1 2228 674 27. * 2 0556 899 0.
1 0728 225 0. * 1 1458 450 75. * 1 2228 675 - 27. * 2 0558  9c0 0.
* * *

t*i**iw***t1tt*tii*k*#t****t**ii**ii’iw*t*ii*ii******wwwkthhtihtﬁﬁﬁkhii*i*1*********ti*it*tti*t*ﬁ*t*k***i*ﬁii**i*ﬁ*ix**tt**t*****k*

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.§57-HR
+ (CFS) (HR)
{CF5}
+ go1. 12.13 1690, Si. 41. 41.
(FNCHES} 1.352 1.721 - 1.721 1.721
(AC-FT} 79. 101. 101. 101.

CUMULATIVE ARREA = 1.10 sQ MT
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* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1358 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 60% SECOND STREET *
o= * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 13JAN0Q TIME 08:15:49 * * (516) 756-1104 *
' - * *
TR A KA KA AR RN E R R TN TR RN N TR AN R A XA NN R S L E P T e T PR T T

X XEXKXXX FHEXK

X X

X X
HAERK HEAK

X X

X X X

O 4:4:9,3.9.4.3 KXXXX

X

R § B
bt
B

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KMOWN AS HEC1 (JABN 73), HECIGS, HECIDB, AND HECLEW.

THE DEFINITIONS OF VARIABLES -RTIMF- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 25 SEP 31, THIS IS THE FORTRAN?7 VERSION
NEW OPTIONS: DAMEREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

i HEC-1 INPUT PAGE 1
LINE I, .1 23 ..., 5....... A - 9...... 10
1 ID EXISTING LAND USE CALCULATIONS WERE BASED ON 1 YR. FROM 11/5/99
2 ID FOR LAS SENDAS, AND LANDISCOR JAN.1999 AERIAL PHOTOGPRAPHS
3 in
a ID  ALL DAMS WERE ANALYZED WITH NO STORAGE BELOW PRINCIPLE SPILLWAY ELEVATIONS
5 ID .
6 ID A CONSERVATIVE ESTIMATE WAS USED FOR THE LOCATION OF THE CENTROID FOR
7 ID  PRECIPITATION VALUES
8 ID
9 ID  ALL CHANNEL ROUTING INFORMATION WaAS OBTAINED FROM MCFCD SPOOK HILL, SIGNAL
1¢ IO BUTTE, AND BULLDOG FLOODWAY PLANS .
11 ID
12 ID  ANALYSIS PREPARED BY WOOD/PATEL - JCD; 11/05/99; FILE: SPHEX2.DAT
13 ID DDM MCUHF1 SPOOK HILL AMDP - EXISTING COMNDITIONS MCDEL ~ 100YR, 24HR STORM
14 n
15 ID MCDEL UPDATE WITH LAS SENDAS WEST BASINS & ALL RETENTION BASINS
16 ID  DRAINING BACK INTO THE SYSTEM WITHIN 36 HOURS
- 17 ID BY: JCD; 1/4/2000 FILE: SPHEX2ZRV.DAT
18 i
*DIAGRAM
19 IT 2 1500
20 0 3 ’
21 IN 15
22 IJD 3.B1 0.01
23 PC .000 002 -005 008 .01 .014 .017 -020 .923 .026
24 PC L0259 .01z .035 .038 .041 -044 . 048 .052 .0586 G860
25 PC .064 . 068 .072 .078 .080 .085 L0900 .085 .100 .1G5
26 PC Jl1e .115 .120 L1286 .133 .140 . 147 L1155 L1613 L172
27 139 .181 .191 .203 218 \236 L257 -283 .387 -663 707
28 BC V735 .758 .176 L7911 .804 . 815 .825 .B34 .842 549
29 BPC .856 -863 .86% .85 .881 .887 -893 L89B .203 .908
30 PC .913 .818 .922 .226 L8B30 .53a .938 . 942 . 846 .950
31 PC L3953 .956 .859 . .562 L9365 .68 -971 .974 877 .980
32 PC L3983 L9886 .589 -992 -995 998 1.000 \
33 Jo 2.58 10.00
a4 J 3.43 30.00
35 Jao 3.28 60.00
36 JD 3.22 30.00
37 JD 3.18 120.00
38 JD 3.14 150.00
39 JD 3.05 300.00
40 JD 2,%7 500.00
41 KK 20
42 KM  SUB-BASIN 20
43 KM 24-HOUR SCS TYPE IX RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
4 KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF 989
45 KM L =4.58 Kb = ,037 Adj. Slope = 118.0
46 BA 1.821
47 LG L350 .360 6.600 .140  7.000
48 uc . 804 . 697
1 HEC-1 INPUT PRGE 2
LINE ID....... oooa... 2. 3 | 6...... P FURRS : 9. ... 10
49 KK 4G
50 KM  SUB-BASIN 40
51 Ki¢  24-HOUR SCS TYPE 11 RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
52 KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF 987
53 M L =3.08 Kb = ,036 adj, Slope = 18%.0
54 BA  2.233
55 LG L340 L340 4.9¢00 .280 5.000
56 uc . 496 .264
. 57 KK 60
58 KM  SUB-BASIN 60
59 KM  2d4-HOUR 5CS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
60 KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
61 K4 L =4.1% Kb = .038 BAd}. Slope = 209.§
62 Ba 1,746
63 LG .330 L350 5.800 -1%0 9.000
. 64 uc .59 477
65 KK &0C

66 I HYDROGRAPH COMBINATION FOR APACHE JUNCTION FRS
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DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *
1 0000 1 0. 1 1230 376 374, 0+ 2 0100 751 3. 0+ 2 1330 1126 2,
1 0002 2 [ 1 1232 377 351, o+ 2 0102 752 3.0 2 1332 1127 2,
1 0004 3 0. = 1 1234 378 330, ¢ 2 0164 753 3. * 2 1334 1128 2,
1 00086 4 0. * 1 1236 379 312, * 2 0106 754 3. * 2 1336 1129 2,
1 0008 5 [ 1 1238 380 296.  * 2 0108 755 3.0 2 1338 1130 2,
1 0010 6 ¢. x 1 1240 381 281, * 2 0110 756 3. * 2 1340 1131 2,
1 0012 7 [T 1 1242 382 268. * 2 0112 757 3,0 2 1342 1132 2.
1 0014 8 [ 1 1244 383 256. ¢ 2 0114 758 3.00* 2 1344 1133 2:
1 0016 9 6. * 1 1246 384 244, * 2 0116 75% 3.0 2 1346 1134 2.
1 0018 19 [ ] 1 1248 385 232, 2 0118 760 3. 0+ 2 1348 1135 2.
1 0020 11 1. * 1 1250 386 221. ® 2 0120 76l 3. * 2 1350 1136 2.
1 0022 12 1.+ 1 1252 387 209, 2 0122 762 . 2 1352 1137 a.
1 0024 13 1, o+ 1 1254 388 198, * 2 0124 743 3. e 2 1354 1138 2.
1 0026 14 1. * 1 1256 389 188. * 2 9126 764 3. * 2 1356 1139 2.
1 0028 15 1. 1 1258 390 178. + 2 0128 765 3. ¢ 2 1358 1140 2.
b1 0030 16 1. 1 1300 391 169. * 2 0130 766 3, o+ 2 1400 1141 2.
1 0032 17 1. 1 1302 392 162. * 2 0132 767 3, o+ 2 1402 ‘1142 2.
3 0034 18 1. * 1 1304 393 154. * 2 0132 768 3. * 2 1404 1143 2.
1 0036 19 2, o+ 1 1306 394 148,  ~ 2 0136 769 3. 0+ 2 1406 1144 2.
1 0038 20 2. o+ 1 1308 395 141, o+ 2 0138 770 3. 2 1408 1145 2.
1 0040 21 z. o+ 1 1310 396 134, * 2 0140 771 E 2 1410 1146 2.
1 oodz 22 2. o+ 1 1312 397 127, + 2 0142 772 E 2 1412 1147 2.
1 0044 23 2. * 1 13i4 398 123, * 2 0144 773 3. * 2 1414 1148 2.
1 0046 24 2. = i 1316 399 115. = 2 0146 774 2. * z 1416 1149 2.
1 0048 25 2. # 1 1318 400 10, 2 0148 775 2, o+ Z 2418 1150 2.
i 0050 26 2. o+ 1 1320 401 105, * 2 0150 776 2. 0+ 2 1420 1151 2.
1 0052 27 2. 1 1322 402 100, = 2 0152 777 2. 0+ 2 1422 1152 2.
1 0054 28 2, * 1 1324 403 56, * 2 0154 778 2. * z 1424 1153 2.
1 6056 29 2. * 1 1326 404 92. * 2 0156 779 2. * 2 1426 1154 2.
1 0058 30 2.+ 1 1328 405 8g., * 2 0158 730 2. 2 1428 1155 2.
1 ole0 31 3. 1 133G 406 85, * 2 0200 781 2. = 2 1430 1156 2.
1 0102 32 3. 1 1332 407 az, * 2 0202 782 2. ¢ 2 1432 1157 2,
1 ol0d 33 3.0 0x 1 1334 408 79. * 2 0204 783 2, 2 1434 1158 2,
1 0106 34 3.0 1 1336 409 76. o+ 2 0206 784 2, o+ 2 1436 1159 2.
1 0108 35 3. 1 1338 410 3. 0+ 2 0208 785 2.+ 2 1438 1160 2.
1 0l11e e 3. * 1 1340 411 71. * 2 0210 786 2. * 2 1440 1161 2.
1 0112 37 3. = 1 1342 412 69, * 2 0212 F87 2. o+ 2 1442 1162 2,
1 0114 38 3. 1 1344 413 66. ¢ 2 0214 788 2. o+ 2 1444 1163 2,
1 0116 39 3. 1 1346 414 64. ¥ 2 0216 789 2, o+ 2 1446 1164 2.
1 0118 40 3. 0+ 1 1348 415 62, * 2 0218 790 z. o+ 2 1448 1165 2.
1 0120 41 3. = 1 1350 41§ 61, * 2 0220 791 2. 2 1450 1166 2,
1 0122 42 3. 0* 1 1352 417 s8. * 2 0222 792 2.+ 2 1452 1167 2.
1 0124 43 3. 0+ 1 1354 418 56, 2 0224 793 2. * 2 1454 1168 2.
1 0126 44 3. % 1 1356 419 55, = 2 0226 %4 3. = 2 1456 1169 2.
1 0128 45 3. 0+ 1 1358 420 53, 2 0228 795 2. o+ 2 1458 1170 2.
1 0130 44 3. 1 1400 421 51, 2 0230 796 2, o+ 2 1500 1171 2.
1 9132 47 3. o+ 1 1402 422 50, * 2 0232 787 2. o+ 2 1502 1172 2.
1 0134 48 3. = 1 1404 423 48, o+ 2 0234 798 2. o+ 2 1504 1173 P
1 0136 49 3. ¢+ 1 1406 434 6. o+ 2 0236 799 2. ¢ 2 1506 1174 2.
1 0138 50 3.+ 1 1408 425 45. o+ 2 0238 800 2, o+ 2 1508 1175 2.
1 0140 51 3. * 1 1410 426 43, * 2 0240 801 2. * 2 1510 1176 2.
1 0142 52 3. 1 1412 427 4z, o+ 2 0242 802 2.+ 2 1512 1177 2.
1 0144 53 3. = 1 1414 428 40. * F3 0244 803 2. » 2 1514 1178 2.
1 0146 54 3.+ 1 1416 42% 35, o+ ] 0246 804 2.+ 2 1516 1179 2.
1 0148 55 3, 1 1418 430 38, 2 0248 805 2. o+ 2 1518 1180 2.
1 0150 56 3.0 0+ 1 1420 431 37, * 2 0250 804 2. o+ 2 1520 1181 2.
1 0152 57 S3. 0 1 1422 432 36, = 2 0252 807 2. = z 1522 1182 2.
1 0154 58 . o= 1 1424 433 34, 2 0254 808 2. * 2 1524 1183 2.
1 0156 59 3, 0+ 1 1426 434 33, o+ 2 0256 809 2, = 2 1526 1184 2.
1 0158 60 3.0 0= 1 1428 435 33, = 2 0258 810 PR 2 1528 1185 2.
1 0200 61 . - 1 1430 436 32, o+ 2 0300 811 2, o+ 2 1530 1186 2.
1 0202 62 3. * 1 1432 437 31. * 2 030z 812 2. * 2 1532 1187 2,
1 0204 63 3. 1 1434 438 30, o+ 2 0304 8§13 2, * 2 1534 1188 2.
b1 0206 64 3, 1 1436 439 28, o+ 2 0306 814 2. o+ 2 1536 1189 2.
1 0208 65 3.0 1 1438 449 28, o+ 2 0308 815 2. * 2 1538 1150 2.
1 0210 66 3, o+ 1 1440 441 a1, o+ 2 0310 816 2.+ 2 1540 1191 2.
1 021z 67 3. 1 1442 442 27. < z 0312 827 2. o+ 2 1542 1192 2.
1 0214 68 3. i 1444 443 2. 0+ 2 0314 81§ 2, o+ 2 1544 1193 2.
1 0216 69 3. * 1 1446 444 25. * 2 0316 8igm 2, * 2 1546 1194 2.
1 0218 70 3. o+ 1 1448 445 25, * 2 0318 820 2. o 2 1548 1195 2.
1 0220 71 3. 0= 1 1450 446 24, 0+ 2 9320 821 2. = 2 1550 1196 2.
1 0222 72 3. 0+ 1 1452 447 23, o+ 2 0322 822 2. x 2 1552 1197 2,
1 0224 73 3. 0+ 1 1454 448 23, o+ 2 0324 823 2. = 2 1554 1198 2.
1 0226 74 E 1 1456 449 22, o+ 2 0326 824 2.+ 2 1556 1199 2.
1 0228 75 3. o+ 1 1458 450 22, * 2 0328 825 2. 2 1558 1200 2.
1 0230 76 3. » 1 1500 451 22, o+ 2 0330 826 2.+ 2 1600 1201 2.
1 9232 77 3. 0 1 1502 452 21, o+ 2 .0332 827 a. o+ 2 1602 1202 2.
1 0234 78 3. 0+ 1 1504 453 21, o+ z 0334 828 2, o+ 2 1604 1203 2.
1 0236 79 3. 0+ 1 1506 454 26, * 2 0336 829 2. o+ 2 1606 1204 2.
1 0238 8O 3.0 0% 1 1508 455 26. o+ a 0338 830 2, = 2 1608 1205 2.
1 0240 81 3. * 1 1510 456 19, * 2 0340 831 2. * 2 1610 1206 2.
1 0242 82 3. 1 1512 457 19, o+ 2 0342 832 2, =+ 2 1612 1207 2.
1 0244 83 3. 1 1514 458 19. o+ 2 0344 833 2, =+ 2 1614 1208 2.
1 0246 84 3. * 1 1516 459 i8. * 2 0346 834 2. * 2 1616 1208 2.
1 0248 85 3 1 1518 460 18, »* 2 0348 835 z, * 2 1618 1210 2,
1 0250 86 3. 0+ 1 1520 461 1. =+ 2 0350 83§ 2, o+ 2 1620 1211 2.
1 0252 87 3, 0+ 1 1522 462 18, = 2 0352 837 2. 2 1622 1212 2.
1 0254 88 3. * 1 1524 463 17. * 2 0354 838 2, * 2 1624 1213 2.
1 0256 89 3. * 1 1526 464 17. * 2 0356 839 2, > 2 le26 1214 2.
i 0258 90 3. 1 1528 485 17, * 2 0358 840 2. = 2 1628 1215 a.
1 0300 91 3. 1 1530 456 16, % 2 0400 841 2. * 2 1630 1216 a.
1 0302 92 3. 1 1532 467 16, * 2 0402 842 2. * 2 1632 1217 a:
1 0304 33 3. * 1 1534 46§ 16, * 2 0404 843 2. * 2 1634 1218 2.
1 0306 94 3. 1 1536 469 16, * 2 0406 844 2. 2 1636 1219 2.
1 0308 95 3. x 1 1538 470 15, =+ 2 0408 845 2. 2 1638 1220 2.
1 0310 96 3. = 1 1540 471 15, * 2 0410 846 2.+ 2 1640 1221 2.
1 0312 97 E I 1 1542 472 15, * 2 0412 847 2.+ 2 1642 1222 2.
1 0314 98 3, o+ 1 1544 473 14, * 2 0414 848 3.+ 2 1644 1223 2.
1 0316 99 3. * 1 1546 474 14. * 2 0416 849 2. * 2 1646 1224 2.
1 0318 100 3.+ 1 1548 475 14, 2 0418 850 2. o+ 2 1648 1225 2.
1 0320 101 3.0 1 1550 476 4. = 2 0420 851 2. = 2 1650 1226 2.
1 0332 102 3. o+ 1 1552 477 4. 2 0422 852 FI z 1652 1227 2.
1 0324 103 3. 0+ 1 1554 478 3.+ 2 0424 853 2. = 2 1654 1228 2.
1 0326 104 “3. 0 1 1556 479 13, o+ 2 0426 854 2. - z 1656 1229 2.
1 0328 105 3.0 o+ 1 1558 480 3. = 2 0428 855 2. ¢ 2 1658 1230 2.
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0330
0332
0334
0336
0338
0340
0342
0344
0348
0348
0350
0352
0354
0356
0358
0400
0402
0404
0406
0408
0410
0412
0414
0416
0418
0420
0422
0424
0426
0428
0430
0432
0434
0436
0438
0440
0442
0444
0446
0448
0450
0452
0454
0456
0458
0500
0502
0504
0506
0508
0510
0512
0514
0516
0518
05290
0522
0524
0526
0528
0830
0532
0534
0536
0538
0340
0542
0544
0546
0548
0550
0552
0554
0556
0558
0600
0602
0604
0606
0698
0610
0632
0614
0616
9618
0620
0622
0624
0626
G628
0630
0632
0634
0636
0638
0640
0542
0644
0646
0648
0650
0652
0654
0656
0658
0700
0702
0704
0706
G708
2710
0712
0714

106
107
108
109
110
111
112
113
114
115
116
117
lig
119
120
121
122
123
124
125
126
127
128
1z9
130
131
132
133
134
135
136
137
138
139
140
lat
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
1s8
159
170
171
172
173
174
175
176
L7
178
173
180
181
182
183
184
i85
186
187
1s8
189
180
181
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193
194
195
196
197
198
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202
203
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205
206
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208
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214
213
216
217
218
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1600
1602
1604
Le06
1608
1610
1612
leld
1616
1s18
1620
1622
ig24
ig26
1628
1630
1632
1634
1536
1538
1640
1542
1644
1546
1648
1650
1652
1e54
lgse
1658
1700
1702
1704
1706
1708
1710
1712
1714
1716
1718
1720
1722
1724
1726
1728
1730
1732
1734
1736
1738
1740
1742
1744
1746
1748
1750
1752
1754
1756
1758
1800
1gg2
1s04
1806
1808
1810
1812
1814
1316
1318
ig20
iszz
1824
1526
1828
1830
1832
1834
1836
1838
1840
1842
1844
1846
1848
1850
1852
1854
1836
13858
1%¢c0
1902
1504
1%086
1508
1210
1312
1314
1316
1918
1820
1922
1524
1926
1528
1930
1332
1534
153¢
1438
1%40
1342
1944
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483
484
485
486
487
488
489
450
481
132
493
494
495
496
497
498
498
500
501
50z
503
504
505
506
507
508
509
510
511
512
513
514
515
5lé

317 .

518

51%.

520
521
522
523
524
525
526
527
528
529
530G
531
532
533
534
535
538
537
538
539
540
541
542
543
544
545
546
547
548
54¢
550
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552
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558
559
560
561
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564
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04390
0432
0434
0436
0438
0440
0442
0444
0446
0448
0450
0452
0454
0456
0458
0500
Q502
0504
95306
0508
0510
0512
0514
0516
0518
0520
0522
0524
0526
0528

9530 -

0532
0534
05386

0538

0540
0542
0544
0546
0548
0550
0552
0554
0556
0558
0600
0602
0604
0606
0606
06190
0612
0614
0816
0618
0620
0622
0624
0628
0628
0630
0632
0634
0636
0638
0640
0642
0644

0646

0648
0Es0
0652
0654
0656
0658
0700
0702
0704
0706
0708
0710
9712
0714
0716
0718
Q720
0722

0724°

0726
0728
9739
0732
0734
0736
0738
0740

0742

0744

0746

0748
0750
0752
0754
0756
G758
osee
0802
0804
0806
0808
0810
0812
0814

856
857
858
g5g9
860
851
862
863
864
865
B66
867
968
869
870
871
872
872
874
875
376
877
878
279
380
881
882
883
B84
885
886
887
838
BB
820
851
as2
823
854
893
2836

497

898
899
00
201
902
203
904
345
906
207
908
202
910
211
812
13
914
215
916
N7
918
919
920
921
932
923
%24
335
92&
927
928
929
330
931
93z
233
934
935
238
237
338
219
240
341
942
943
244
945
946
947
948
349
a50
231
952
953
954
255
936
957
238
359
960
961
962
963
964
965
266
287
263
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1700
1702
1704
1706
1768
1710
1712
1714
1716
1718
1728
1722
1724
1726
1728
1730
1732
1734
1736
1738
1749
1742
1744
1746
1748
17150
1752
1754
1756
1758
1860
1802
is04
1806
1808
1810
112
1814
1816
1g1g
1s2c¢
1822
1824
1326
1828
1830
igaz
1824
1836
1338
1840
1842
144
1846
1848
1850
1852
1854
1856
1358
1300
1502
1504
1306
1908
1910
1912
1514
isie
i%1g
1%2¢0
1922
1524

T 1528

1928
1930
1932
1934
1916
19318
1540
1942
1944
1546
1548
1950
1352
1954
1456
1958
2000
2002
2004
2006
2008
2010
2012
2014
2016
2018
2020
2022
2024
2036
2028
2030
2032
2034
2036
2038
2040
2042
2044

1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1243
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1251
1252
1253
1254
1255
12356
1287
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
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1291
1292
1293
1294
1295
1296
1297
1298
1259
1300
1301
1362
1303
1304
1305
1306
1307
1308
1309
1310
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1318
1319
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1339
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1341
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0716
0718
0720
0722
0724
0728
0728
0730

. 0732

0734
0736
0738
07490
0742
0744
0746
0748
4750
9752
0754
0756
0758
0800
0802
0804
0806
Q808
0810
08tz
0814
0816
0818
0820
0822
0824
0826
0R28
oa3c
0832
o834
0836
0838
0840
0842
0844
0846
0848
0850
0852
0854
0856
0858
0900
4302
0304
0906
4908
0910
0912
0914
0916
0918
0920
0922
0924
0926
0828
0230
0232
0534
0336
0338
0940
0942
0944
0946
0348
0950
0952
0954
956
0958
1000
1002
1004
1006
1008
1010
1012
1014
1016
1018
1020
1022
1624
1028
1028
19039
1932
1034
1028
1038
1040
1042
1044
1046
1048
1050
1052
1054
1056
1c¢58
1100

21%
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239

. 240

241
242
243
244
245
248
247
248
249
250
251
252
253
254
255
256
257
258
452
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
273
27%
280
281
282
283
284
285
286

287 .

288
289
290
291
292
233
294
295
296
297
298
22%
300
301
302
303
304
305
£
307
308
309
310
311
312
313
314
315
218
317
318
318
320
321
322
323
324
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328
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331
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1946
1948
1950
1952
1954
1956
1958
2000
20602
2004
2006
2008
2010
2012
2014
2016
2018
2020
2022
2024
2026
2028
2030
2032
2034
2036
2038
2040
2042
2044
2046
2048
2050
2052
2054
2056
2058
2100
2102
2104
2106
2108
2110
2112
2114
2116
2118
2120
2122
2124
2126
2128
2130
2132
2134
2138
2138
2140
2142
2144
2146
2148
2150
2152
2154
2156
2158
2200
2202
2204
2208
2208
2210
2212
2214
2216
2218
2220
2222
2224
2226
2228
2230
2232
2234
2236
2238
22490
2242
2244
2246
2248
2250
2252
2254
2256
2258
2300
2302
2304
2306
2308
2310
2312
2314
2316
2318
23290
2322
2324
2326
2328
2330

594
595
596
597
598
539
600
§01
602
503
604
505
606
607
608
609
610
611
612
613
614
€15
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
643
642
643
644
E45
646
647
648
649
650
651
652
653
654
655
656
657
658
£592
660
561
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
£80
681
482
683
684
685
6586
687
688
689
690
691
692
633
694
695
696
697
698
699
700
701
102
T03
704
705
706
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0816
0818
0820
0822
0824
0826
[e2: 423
o830
083z
0834
0836
0838
0840
0842
0844
0846
0848
0850
0852
0854
0856
0858
0909
0902
0904
0336
0908
0910
0912
0914
0916
0518
0920
0222
0924
0926
0%28
0230
0532
0234
e3¢
0938
0940
0942
0944
0946
0948
0950
0952
09254
0956
9958
1000
1092
1004
1006
1008
1010
1012
1014
1018
1018
1020
1022
1024
1026
1028
1030
1032
1034
103€
1038
1040
1642
1644
1046
1048
1050
1052
1054
1056
1058
1100
1102
1104
1106
1108
1110
1112
1124
1116
1118
1120
1122
1124
1126
1128
1130
1132
1134
1136
1138
1140
1142
1144
1146
1148
1150
1152
1154
1156
1158
1200

969

970

971

972

973

974

275

9716

977

978

979

380

981

932

983

984

985

986

987

988

989

998

991

992

993

994

995

995

997

998

993
000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
10%t
1012
1013
1014
1015
1016
1017
1018
1019
102¢
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1024
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1666
1667
1068
1069
1070
1071
1072
1073
1072
1075
1076
1077
1078
1079
1080
1081
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2046
2048
2050
2052
2054
2056
2058
2100
2102
2104
2106
2108
2110
2112
2114
21186
2118
2120
2122
2124
2126
2128
2130
2132
2134
2136
2138
2140
2142
2144
21486
2148
2150
2152
2154
2156
2158
2200
2202
2204
2206
2208
2210
2212
2214
2218
2218
2220
2222
2224
2226
2228
2230
2232
2234
2236
2238
2240
2242
2224
2246
2248
2250
2252
2254
2256
2258
2300
2302
2304
2308
2308
2310
2312
2314
2316
2318
2320
2322
2324
2326
2328
2330
2332
2334
2336
2338
2340
2342
2344
2346
2348
2350
2352
2354
2356
2358
0000
Q002
0004
0006
0008
0010
0012
0014
0016
oole
oo20
0022
0024
0026
0028
00390

1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1358
1380
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1385
1387
1388
13892
1350
13391
1392
1393
1394
1395
1396
1397
1398
1399
2400
1401
1402
1403
1404
1405
1406
1407
1408
1469
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456

it el ol e e e e e el e e e el el el ol el e e S e e e e S

PRERRRERRRERBRRERERRRBRERRERB R RS SH R R R e e

PHBPRPRREEBRRRPRERRRSRRERPRRRRER R




1 1102 332 14, * 1 2332 707 6. * 2 1202 1082 2. * 3 0032 1457 1.
3 1104 333 5. * 1 2334 1708 6. * 2 1204 1083 2. * 3 0634 1458 1.
1 1166 334 15. * 1 2336 7039 [N * 2 1206 1084 2. * 3 0036 1458 1.
1 iie8 335 15, * 1 2338 7ip 6. * 2 1208 1083 2. > 3 0038 1460 1,
i 1110 336 16. * 1 2340 71t 6. * 2 1210 1086 2, * 3 0040 1461 1.
1 1112 337 15. * 1 2342 712 6. * 2 1212 1087 2. * 3 0042 1462 1.
1 2114 338 16, M 1 2344 713 6. * 2 1214 1088 2. * 3 0044 1463 1,
1 1116 339 17. > 1 2346 714 6. * 2 1216 1089 2. * 3 0046 1454 1,
1 1118 340 17. * 1 2348 715 6. * 2 1218 1030 2. * 3 0048 1465 1.
1 1120 341 17. * 1 235D 71g 5. * 2 1220 1091 2. * 3 G050 14646 1.
1 1122 342 i8. * 1 2352 717 6. * 2 1222 1092 2. * 3 0052 1467 1.
1 1124 343 18. * 1 2334 718 6, * 2 1224 1993 2, * 3 0054 1468 1.
1 1126 344 19. * 1 23386 719 6. * 2 1226 1094 2,0+ 3 0056 1469 1.
1 1128 345 19. * 1 2358 720 5. * 2 1228 1095 2. * 3 0058 1470 1.
1 1130 346 20. * 2 0oco 721 5. * 2 1230 1096 2, * 3 0100 1471 1.
i 1132 347 20. * 2 0002 722 5. * 2 1232 1037 2. * 3 0102 1472 1.
1 1134 348 21. > 2 0004 723 5. * 2 1234 1098 2. * 3 0104 1473 1.
1 1136 349 a2, * 2 0006 724 5. * 2 1236 1059 2. * 3 0106 1472 1.
1 1138 350 24. * 2 oGoe 725 5. * 2 1238 1100 2. * 3 0108 1475 1.
1 1140 381 27. * 2 aele 126 5. * 2 1240 11901 2. * 3 0110 1476 1.
1 1142 352 33. " 2 061z 727 5. * 2 1242 1102 2. * 3 0132 1477 1.
1 1144 353 42, > 2 0014 728 5. * 2 1244 1103 2. * 3 01id 1478 1.
1 1146 354 56. * 2 0916 729 5. * 2 1246 1104 2, * 3 0116 1479 1.
1 1148 355 16, * 2 0018 730 5. * 2 1248 1105 2. * 3 0118 1480 1,
1 1150 356 108, * 2 0020 731 4. * 2 1250 1106 2. * 3 0120 1481 1.
1 1152 357 155, * 2 0022 732 4. * 2 1252 1107 2. * 3 0122 1482 1.
1 1154 358 222. * Z 0024 733 4. * 2 1254 1108 2. * 3 0124 1483 1.
1 1156 35% 208, * 2 0026 734 4. * 2 1256 1109 2. * 3 0126 1484 1.
1 1158 360 381, * 2 0028 735 4, * 2 1258 1110 2. * 3 0128 1485 1.
1 1200 361 452, * 2 0030 738 4, * 2 1300 1111 2. " 3 0130 1486 1,
1 1202 362 595. * 2 0032 737 4. * 2 1302 1112 2. * 3 0132 1487 i,
1 1202 363 a81. * 2 0034 738 4. * s 1304 1113 2. * 3 0134 1488 1.
1 1206 364 739 * 2 0036 73g 3. * 2 1306 1114 2. * 3 0136 1489 1.
1 1208 365 762, * 2 o038 740 3. * 2 i3ps 1115 2. * 3 Q138 1430 1.
1 121¢ 366 750. * 2 0C40 741 3. * 2 1310 1118 2. * 3 0149 1491 1.
1 1212 367 714. * 2 6042 742 3. * 2 1312 1117 2. * 3 0142 1492 1.
1 1214 368 664. * 2 0cdd 743 3. * 2 1314 1118 2. * 3 0144 1493 1.
1 1216 36% 611. * 2 0046 744 3. * 2 1316 1119 2. * 3 0146 1494 1.
1 1218 370 561. * 2 0048 745 3. * 2 1318 1120 2. * 3 G148 1455 z.
1 1220 371 Slg. * 2 0050 74% 3. * 2 1320 1121 2. > 3 0150 1496 1.
1 1222 372 483. * 2 0052 747 3. * 2 1322 1122 2, * 3 0152 1497 1.
1 1224 373 452, i 2 0054 ide 3. * 2 1324 1123 2. * 3 0154 1498 1.
1 1226 374 425, * 2 0056 748 3. * 2 1326 1124 2. * 3 0156 1499 1.
1 1228 375 3939, * 2 o658 750 3, * 2 1328 11235 2. * 3 0158 1500 1.
* * *

x**ttt*n-**w****wsmaaﬁ-*n*i-*ntq-q-*q-***»**********:a**x*******w~nn**i*********r****&*t**ﬁw*w*****i&iiiiﬁ*****tttu*twg*o*p*t*****r*gngg

PEAK FLOW TIME MAXTMUM AVERAGE FLOW
6-HR 24-HR T2-HR 43.937-ER
+ (CFS) . {HR}
{CF3}
+ 762, iz.13 167, 31, i6, 16,
{INCHES) 905 1.647 1l.11s 1.115 .

{AC-FT} 53. 61. 65, 63,

CUMULATIVE AREA = 1.310 8) MI




DAHRMN
10090
10002
10004
10006
10008
10010
10012
19014
10016
10018
10020
10022
10024
10028
10028
10030
10032
10034
10036
10038
10040

10042

10044
10046
10048
10050
10052
10054
10056
10058
10100
10102
10104
10106
10108
10110
10112
10114
10116
10118
10120
10122
10124
10126
10128
10130

10132
10134
10136
10138
10140
10142
10144
10146
10148
10150
10152
10154
10156
10158
10200
10202
10204
10206
10208
10210
10212
10214
10216
10218
10220
10222
10224
10226
10228
10230
10232
10234
10236
10238
10240
10242
10244
10246
10248
10250
10252
10254
10256
10258
10300
10302
10304
10306
10308
10310
10312
10324
10316
10318
10320
10322
10324
10326
10328
10330
16332
10334

PER

20
3o
40
50
60
0
850
30
100

110 .

120
130
140
150
180
170
180
130
200

21¢ .

220
23¢C
240
250
260
_7C
28C
290C
oo

31c .

20
130
340
350
360
370
38C
390
400

410 .

420
430
440
450
460
470
480
490
500

510 .

520
530
540
550
560
570
580
590
600

STATION €119

(0) QUTFLOW
100. 200, 300, 400, 500. 600, T00.

£10 .

620
630
€40
650
660
670
680
690
700

710

720
730
740
750
760
770
780
790
800

810 ,

820
830
340
850
860
870
880
89¢
90C

9lc .

920
930
240
950
260
270
980
380
1000

1610

1020
1630
1640
1050
1060
1070
1080




10336
10338
10340
10342
10344
10346
. 10348
10350
10352
10354
10356
10358
10400
10402
10404
10406
10408
10410
10412
10414
10418
10418
10420
10422
10424
10426
10428
10439
10432
10434
10436
10438
104490
10442
10444
10446
10448
10450
10452
10454
10456
10458
16500
10502
16504
10506
10508
10510
10512
10514
10516
10518
10520
10522
10524
10526
10528
10530
10532
10534
10536
10538
10540
10542
10544
10546
10548
10550
10552
10554
10556
10558
10600
10602
10604
10606
10603
10610
10612
10614
10616
10618
10620
10622
10624
10626
10628
10630
16632
16634
16636
10638
leg40
10642
10644
10646
10648
10650
10652
10654
10656
10658
16700
107062
10704
10706
10708
10710
10712
10714
10716
10718
10720

1090
1100
1110 .
1120
1130
1140
1150
1160
1170
1180
1180
1200
izio .
1220
1230
1240
1250
1260
1270
1280
1250
1300
1310 .
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410 .
1420
1430
1440
1450
1460
1470
1480
1450
1500
1510 .
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610 .
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710 .
1720
1730
1740
1750
1760
1770
1780
1720
1800
1810 .
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910 .
1920
1930
1940
1950
1260
i%70
1280
1930
2000
201,
202.
203.
204,
205,
206.
207.
208.
209.
210.
211.
212.
213
214.
215.
216.
217,
218.
219,
220,
221.
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10922
10724
107286
10728
10730
10732
10734
10736
10738
10740
10742
10744
10746
10748
10750
10752
10754
10756
10758
10800
10802
10804
10806
10808
10810
10812
10814
10816
10818
10820
10822
10824
10826
1lcazs
10830
10832
10834
10836
10838
10840
10842
10844
10846
10848
10850
10852
10854
108586
10858
16300
16902
10904
10206
10908
10910
10312
10914
10916
10918
10520
10922
10924
10926
10928
10930
16932
10934
10936
109838
10940
10942
10944
10246
10548
10950
10952
10954
10956
10858
11000
11002
11004
11Q06
11008
11010
11012
11014
11¢16
11018
11020
11922
11024
11026
110628
11030
11032
ilo34
11036
11038
11049
11042
11044
11046
11048
11050
11052
11054
11056
110658
11100
11102
11104
11196

222
223
224
225
226

227.

228

229.
230,
231.
a3z,

2133
234
235
2386
237

238,
239.
240,
241,

242
243

244,
245.

246
247
248

24%.
250.
251.
252.
253,
254,
255,

2586
257

258.

259
260
261
262
263
264
265
266
267

2468.
269,
270,

271
272
273

274.
275.
276.

277
278

272.

280

281.
282.
283,
284.
285,

2886
287

288.
289.

290
291
282
283

294,
295,
296.

297
298
299

300.

101
302
303
304

305,
306.
3e7.
308.
309.
310.
311.

312
313
314

31s.

316

31r.
318.
319,
320.

321
322
23
224
325
326

327,
328,
329.
330.
331.
332,
333.

334
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11108
11110
111iz
11114
11116
11118
11120
11122
11124
11126
11128
11130
11132
11134
11136
11138
11140
11142
11144
11146
11148
1115¢
11152
11154
11156
11158
11200
11202
11z04
11206
11208
11210
11212
11214

© 11218

11218
11220
11222
11224
11226
11228
11230
11232
11234
11236
11238
11240
11242
11244
11246
11248
11250
11252
11254
112556
11258
11300
113902
11304
11308
11308
11310
11312
11314
11316
11318
11320
11322
11324
11326
11328
11330
11332
11334
11336
11338
11340
11342
11344
11346
11348
11350
11352
11354
11356
11358
11400
11402
11404
11406
11408
11410
11412
11414
11416
11418
11429
11422
11424
114246
11428
11439
11432
11434
11436
11438
11440
11442
11444
11446
11448
11450
11452

335.
336.
337,
338,
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240,
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343,
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352, - . . . . .
353. o - . . . . .
354, o R .

355. o .

356. O - . . .

357. . B o} . . . .

358. . . 0 . . .

359. . - o . . .

360. . . . Q. .
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362, . . . . . o. .

383, . . . . . . 0.

364, . . . . . . . 0
365, . . . . . . . 0
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367. . . . - . . .0

368, . - . . . N o .
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T T -5 T
11842 562.0 . . . . . . . . . .
11844 563.0 . . . . . . . . . . .
11846 564,0 . . . . . . . . . .
11848 565.0 . . . . . . ..
11850 566.0 . . . B . . . . . . .
11852 567.0 . . . . . . . . . . .
11854 568.0 . . . . . R . . R .
11856 569.0 . . . . . . . . .
11858 570.0 . . . . . . . . .
11900 571,00 &« v v v v e e e e e e e e e e e e e e e e e e e e e e
11902 572.0 . . . . . .
11904 573.0
11906 574.0
11908 §75.0
11910 576.0
11912 577.0
11914 578.0 . . . . .
11916 §79.0 . . . . .. . . .
11918 580.0 . . . . . . . . . . . .
11920 58L.0. . . & . 4 h ot e e e e e e e e e v e e e e e e e e e e e e e e e e e e e e e e e e e e
11922 582.0 . . . . . . . . . . . .
11924 583.0 . . .
11926 584.0
11928 585.0
11930 586.0
11932 587.0 . . . . . . .
11934 588.0 . . . . . . . . . .
11936 589.0 . . . . . . . . . . .
11938 590.0 . . . . . . . . . . . .
190 531,00 + o v v v v h e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
11942 592.0 . . . . . . . . . . . .
11944 593.0 . . . . . . .
11946 594.0 . . . . . . . . . .
11948 595.0 . R - . . . . . . . .
11956 596.0 . . . . . . . . . .
11952 597.0 . . . . . . . . . . . R
11954 598,0 . . . . . . . . . . . .
11956 599,0 . . . . . . . . . . . .
11958 600.0 . . . . . . . . . . . .
L2000 B0L.0. & + . . v 4 v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
12002 602.0 . . . . . . . . . . . .
12004 603.0 . . . . . . . . . . .
12006 &04.0 . . . . . . . . . . . .
12008 £05.0 . . . . . . . . . . . .
12010 606.0 . . . . . . . . R . . .
12012 607.0 . . . . . . . . . . . .
12014 §08.0 . R . . . . . . . . . .
12016 609.0 . . . . . . . . . . .
12018 §10.0 . . . . . . . . . . . . .
12020 BLL.0. .« v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
12022 612.0 . . . . .
12024 613.0 . . . . . . . . . . . .
12026 €14.0 . . . . - . . . . . . .
12028 £15.0 . . . . . . . . . . . .
12030 616.0 . . . . . . . . . . . .
12032 617.0 . . L. . . . . . . . . .
12034 638.0 . . . . . . . . . . . .
12036 619.0 . . . . . . . . . . .
12038 620.0 . . . . . . . . . . . .
12040 B21.0. « « v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
12042 622.0 . . . . . . . . . . . .
12044 623.0 . . . . . . . . . . . .
12046 624.0 . . . . . .
12048 625.0 . . . . .
12050 626.0 . . . . . . . . . . . .
12052 627.0 . . . . . . . . . . . .
12054 628.0 . . . . . . .
12056 629.0 . . . . . . . . . . . .
12088 630.0 . . . . . . . . . . . .
12100 B3L.04 © « v v v v h e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
12102 632.0 . . . . . . . . . . . .
12104 633,0 . . . . . . . . R . . .
12106 634.0 . . . . . . .
12108 635.0 . . . . . . . . . . .
12110 636.0 . . . . . . . . . . . .
12112 637.0 L. . . . . . . . . . . .
12114 €38.0 . . . . . . .
12116 £3%.0 . . . . . . . . . .
12118 64¢.0 . . . . . . . . . .
12120 641.0. . . . 4 1 o e e e e e e e e e e e e e e e e e e e e e e e e
12122 642.0 . . R . . . . . . . .
12124 643.0 . . . . . . . . . . . .
12126 644,0 . . . . . . . . A R
12128 645.0 . . . . . .
12130 646.0
12132 647.0 . . . . . .
12134 648.0 . . . . . .
12136 649.0 . . . . .
12138 650.0 . . . . . . . . . .
12180 65100 .« v v u e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
12142 652.0 . . . . . . . . . . .
12144 653.0 . . . . . . . . . . .
12146 654.0 . . . . . . . . . . .
12148 655.0 . . o . . . . . . .
12150 656.0 . . . . .
12152 657.0 . . . . .
12154 658,0 . . . . .
12156 659.0 . . .. . . . . . .,
12158 §60.0 . . . . N . . . . . . .
12200 861.0. - + v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
12202 662.0 . . . . . . . . . . .
12204 663.0 . . . . . . . . . . . .
4 12206 664.0 . . . . . . . . . . . B
12208 665.0 . . . R . . . . . . . .
12210 666.0 R . . . . . . . . . . .
12212 667.0 . . . . . . . . . . .
12214 668.0 . . . R . . . . . . ;
12216 669,0 . . . . . . . . . .
12218 670.0 . . . . . . . . . .
12220 673000 + v v v h h e e e e e ek e e e e e e e e e e e e e e e e e e e e e e e e e e
12222 §72,0 . . . . . . . . . . .
12224 673.0 . . . . . . Lo . . . . )




12226 674.0 . ‘ . . . . . . . . . . .
12228 675.0 . . . N . . . . . . . .

12230 676.0 . . . . . Co . . . . . .

12332 677.0 . . . . . . . . . . . .

12234 678.0C . . . . . . . . . . . .

12236 §79.0

12238 680.0 . . . . . . . . . .

12240 BBL.0. .+ . . 4 e e e e e e e e e e e e e e e e e e e e e e e e

12242 682.0 . . . . . . . . . .

12244 683.0 . . . . .

12246 684.0 . . . . . . . . . . . R

12248 685.0 . . . . . . . . . . . . .
12250 686.0 . . . . . . . .

12252 687.0 . . . .

12254 688.0 . . . .

12256 689.0 .

12258 690.0

12300 691.0.

12302 692.0 . . . . . . . .

12304 693.0 . . . . . B . .

12306 694.0 . . . . . .

12308 695.0 . .
12310 696.0

12312 697.0

12314 698.0

12316 699.0

12318 700.C . . . . . . . . . . .
T T 1= S
12322 703.0 . . . . . . .

12324 703.0 . . . . . . .

12326 704.0C .

12328 705.0

12330 706.C . . o . . . .

12332 707.¢ . . L . . . N

12324 708.0C . . . . . . .

12336 709.0 . . . . . . .

12338 710.0 . . . . . . . . . . .

12340 T11.0. & . . & b v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
12342 712.0 . . . . .

12344 713.0 . . . . . . . . .

12346 714.0 . . . . . . . . . . . .
12348 715.0 . . . . . . . . . . . .
12350 716.0 . . . . . . . . . . . .
123852 717.0 . . . . . . . . . .o . .
12354 718.0 . . . . . . . . . . . .
12356 719.0 . . . . . . . . . . . .
12358 720.0 . . . . . . C. . . . . .
20000 72100, . v v 4 0 4 e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
20002 722.0 . . . . . . . . . . . .
20004 723.0 . . . . . . . R . . . .
20006 724.0 . . . . . . . . . . . .
20008 725.0 . . . . . . . . . . .

20010 726.0 . . . . . . . . . .

20012 7270 . . . . . . . . . .

20014 7280 . . . . . . - . . .

20016 7290 . . . . . . - . . .

20018 7300 . . . . . . . . . . .

20020 7310 . . 4 . e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

20022 7320 . . . . . . . . . . .

20024 7330 . . . . . . . . . . .

20026 7340 . . . . . . . . . . .

20028 7350 . . . . . . . . . .

20030 7360

20032 7370

20034 7380

20036 7390

20038 7400 . . . . . . . . . . .

0080 7410 . . . 4 o b e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

20042 7420 . . . . . . . . .

20044 7430 . . . . . . . .

20046 7440 . . . . . . L. . . .

20048 7450 . . . . . . . . . .

20050 7460 . . . .

20052 7470 . . . .

20054 7480 .

20056 7490 . . . . . . . .

20058 7500 . . . . . . . . . . .

B0L00 7510 .« « v v v v v e e v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

20102 7520 . . . . . .

20104 7530 . . . . . . . . . .

20106 7540 . . . . . . . . . .

20108 7550

20110 7560

20112 7570 . . . . . . . . . .

20114 7580 . . . . . . . . . .

20116 7590 . . . . . .o . . . .

20118 7660 . ) . . . . CoL . . .

012D TBIO &« v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e,
20122 7620 . . . . . . e . R . . .
20124 7630 . . . . . . . . . . . .
20126 7640 . . . . . Lo . . . . . .
20128 7650 . . . . . . . . . . . .
20130 7660 . . . . ) . Lo . . . . .
20132 7670 . . . . . . . . . . . .
20134 7680 . . . . . . . . . . . .
20136 7690 . . . . . . . . . . . .
20138 7700 . . . . . . - . - .

ZOLAD 70 « o v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

20142 7720 . . . . . . . . . . .

20144 7730 . . . . . . . . . .

20146 7740 . . . . . . . . . . .

20148 7750 . . . . . . . . . . . .
20150 7760 . . . . . . . . . . . .
20152 7770 . . . . . . . . . . . .
20154 7780 . . . . . . . . . . . .
20156 7790 . . . . . . . . . . . .
20158 7800 . . . . . . N . . . . .
20200 7810 . . . . . e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
20202 7320 . . . . . . . . . . .

20204 7830 . . . . . . . . . . .

20206 7840 . . . . . . . . .

20208 7850 . . . . . . . . .

20210 7360 . . . . . . . . .
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SPOOK HILL ADMP UPDATE
~ Project Monthly Meeting
Thursday December 9, 1999, 9:00 AM at
. Wood, Patel & Associates, Inc. (Wood/Patel)

Meeting Agenda
L Attendees:

e Tim Phillips, FCDMC Project Manager tsp@mail.maricopa.gov

e Afshin Ahouraiyan, FCDMC (Hydrology Div.) afa@mail.maricopa.gov

« Ron Taylor, City of Mesa (Engineering) ron_taylor@ct.mesa.az.us
s Ash Patel, Wood, Patel & Associates, Inc. ' apatel @ woodpatel.com

» Rick Hiner, Wood, Patel & Associates, Inc. _ rhiner @ woodpatel.com

e Jack Moody, Wood, Patel & Associates, Inc. jmoody @ woodpatel.com
¢ Joseph Daconta, Wood, Patel & Associates, Inc, jdaconta@woodpatel.com
¢ Diane Simpson-Colebank, Logan Simpson Design, Inc. dsimpson@lsdaz.com

o Ted Lehman, JE Fuller Hydrology & Geomorphology, Inc. ted@jefuller.com

1L Hydrology:
e Current Status
o Level of Modeling Detail in Las Sendas Development

III. __ Public Involvement:

Location/Time of Initial Public Meeting
Location/Time of Stakeholder’s Meeting
Location/Time of Developer’s Meeting
Project Brochure

Initial Newsletter

Website

IV.  Project Schedule:
e Schedule of Meetings
» Scope Tasks Completed Since Last Monthly Meeting
e Scope Tasks to be Completed in the Next Month

Y. Mapping:
s Mapping Contract Status
e Color Aerial Photo Availability

VL Data Collection: A

 Existing Mapping/Analysis at Signal Butte and Apache Junction. -




tlevation SPOOK HILL ADMP EXISTING GROUND PROFILE
1850 Std:7793BCno
Apgcne Junctidn Flodgdway
Propbsed {hannel /
1800 SLOD@:O.84Q \ ﬁﬁ,«r’"
/\\45 ,
Stap6308Enc 2
1750 Bull¢log F[OOOIWQ\\\\.“/
Prdposed Chanpel / \
Slope=0.207 N\ i
| / Sta:¥5043:d ng \
. M ‘L Apaodhe Junction FRS
[ /
/ StafE4460Fnd
1650 / , Signpl Butllte FRS
Proposed Chaonhel | N Stald7422Eng
1600 Slope=0.1367 / Signjal Butte Flpodwo;
1/
]
1550 =" \
\ \Sta31752fnd
Stal452:End Spopk Hilll FRS
. Spook Hill Floocdway
1500 _
0 10000 20000 30000 40000 50000 60000 70000 80000
Stations ;

File: WN1999Prg jects\99989-Spook Hill ADMP Update\cadfile\Profile2.dwg

By: JCD; 11/22/99




PICNIC RAMADAS

RESIPENTIAL

McKELLIPS RD.

URBAN CAMPING
NATURE CENTER
EQUESTRIAN CENTER -
URBAN CAMPING ~

EQUESTRIAN, HIKING

RESIDENTIAL

& BIKING TRAILS
GOLF COURSE (18 HOLE)

RESIDENTIAL

MESA CAR WATER TREATMENT PLANT

SOFTBALL FACILITIES ( 3 FIELDS )

SOFTBALL FACILITIES ( EXISTING )

SKATE PARK, BATTING CAGES
& RAQUETBALL CENTER

AQUATICS CENTER

MEDIUM GROUP
PICNIC AREAS

MEDIUM GROUP
PICNIC AREAS
( EXISTING )

RESIDENTIAL

BROWN RD.

HIGH SCHOOL
SUNVALLEY BLVD.

SCHOOL FACILITIES

ADOBE RD.

COMMERCIAL

EXISTING
SOCCER/BALLFIELDS

LI.AN RD. ALIGN,
¥ y ?f’_. o e

RESIDENTIAL

BROWN RD.

N Ty
— BASEBALL FACILITIES 5
(3 FIELDS ) AS REQUESTED FER 1398

GRANYT ARPLICATION

RESIDENTIAL

FAMILY PICNIC AREAS AND
LARGE GROUP PICNIC AREAS

(13

NCRTH

'LEGEND;

B BASKETBALL COURT

4 PLAY AREA

- . RR  RESTROCMS

CMR  CONCESSIONRESTROOMS
v VOLLEYBALL COURT

TURF STAGING

RESIDENTIAL

CULTURAL CENTER

250 1% 0 wr

SEPT. 199

DOG EXERCISE AREA

NOTE:

ALL PARK FACILITIES ARE PROPOSED
UNLESS INDICATED AS EXISTING

EXIST. MULTI-GENERATIONAL CENTER

RED MOUNTAIN PARK REVISED MASTER PLAN

RYSED 423148 Ol




- (60 -YR. &Y pa.

RUNCFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEBK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
OPERATICN STATION FLOW PEAK AREAR STAGE MAX STAGE
6-HOUR 24-HOUR T2~HOUR
HYDROGRAPH AT
+ 10 951, 12.27 114. 31. 15. 70
ROUTED TC
+ R10 826. 12.60 114. 31. 15. .70

HYDROGRAPH AT
¥ 20 959, 12,43 128. 32. 16. 1.12

. 2 COMBINED AT -1 A - ‘
+ <20 1635. 12.53 z40. 63. 30. 1,82 () [{ig oW

HYDROGRAPH AT

+ 10 2582,  12.30 252, . 66. 32, 2.23
HYDROGRAPH AT .

+ 60 1553,  12.40 228, 61. 29, 1.75
3 COMBINED AT

+ 60C 5014,  12.37 708, 188, 90, 5.80
ROUTED TO .

+ SR60 9z,  14.47 92. a9. 10. 5.80
ROUTED TO

+ R60 92, 14.53 92, 9. 70. 5.80
ROUTED TO

+ RR60 92, 14.63 92, 89, 70. 5.80
HYDROGRAPH AT

+ 80 1868. 12.27 179. 46, 22, 1.48
2 COMBINED AY

+ BOC 1942,  12.27 266. 134, 92, 1.48
ROUTED TO

+ REO 1926. 12.27 266, 134. 9z, 1.48
HYDROGRAPH AT

+ 100 108, 12,20 58, 15. 7. .48
2 COMBINED AT

+ 100¢ 2306, 12.27 321, 148. 99, 1,96
ROUTED TO

RLOG 2295,  12.30 az1, 148. 99, 1.96 :
‘ HYDROGRAEH AT

¥ 120 3232, 12.27 326. 88, 42, 2.20
2 COMBINED AT

¥ 120¢ 5474, 12.27 636. 229, 140. 4.18

: ROUTED TO ) lf

+ 5 eRIZO- - 5401, 12,30 636. 229, 140, 1.16
HYDROGRAFH AT

+ 140 632, 12.13 64. 17. 8. .60
HYDROGRAEH AT

+ 150 135. 13.20 47. 13. 6. .41
ROUTED TO )

+ R150 132.  13.67 47. 13. 6. .41
HYDROGEAPH AT

+ 160 217, 12.40 35, 9. 4. .37
HYDROGRAPH AT

+ 180 795.  12.37 90. 23. 11. 1.90
5 COMBINED AT

+ 180 6710,  12.30 856. 286. 168, 6.54
HYDROGRAPH AT

+ 240 846. 12.33 107, 27, 13, 1.04
ROUTED TG -

+ R240 824,  12.40 107, 27. 13, 1.04
HYDROGRAPH AT

+ 210 1042, 12.17 134. 35. 17. .58
ROUTED 70 '

+ R210 968, 12.27 134. 36, 17. .58
HYDROGRAPH AT

+ 220 1057.  12.17 93. 23. 1. .69
3 COMBINED AT

3 224¢ 2486,  12.27 329, 85, 41, 2.31
ROUTED TO : :

, R220 2433,  12.33 329. 85. 41, 2.31
HYDROGRAPH AT )

e 130 1403. 12.17 116. 31. 15, .92
ROUTED TG

+ R190 1272, 12.3¢ 115, 2, 15. .92

HYDROGRAPH AT
+ 200 1399, 12.17 115, an. 15. .92




3 COMBINED AT
ROUTED TO
2 CCMBINED AT
ROUTED TC
ROUTED 10
HYDROGRAPH AT
2 COMBINED AT
ROUTED TC
HYPRGQGRAPH AT
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTEDR TO
ROUTED TOQ
HYDROGRAPH AT
DIVERSION TO
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
HYDROQGRAPH AT
DIVERSICH TO
HYDROGRAPH AT
HYDROGRAFH AT
ROUTED TO
4 COMBINED AT
HYDROGRAPH AT
DIVERSION TO
HYDROGRAPH AT
HYDROGRAPH AT
ROUTED TO
3 COMBINED AT
HYDROGRAPH A?
ROUTED TO
HYDROGRAPH AT

2 COMBINED AT

' 200C
R200
180

SR180
R180

260
260C
R260

290
280¢
R280

300

gggocv-.ug

R300

RR300

350

SF350

D350

350R

310

€310

R310

2o

B5320

D320

RT320

BS340

D340

RT340

S5R340

C340

RT350

RR350

358

€355

4606,
4580.
11154.
142,
142,
418,
529.
511.
476.
943,
907.
815,
1766.
1730.
1697,
1182,
715.
477.
441.
376.
812.
7306,
365,
371,
265,

377.

1 .12532%

1471,
1471.
1199.
1471.
i9.
 3691.
F5.
659,
500.

1144.

12.27

12.30

12.3¢

17.27

17.33

12,10

12.13

12.20

12.190

12.13

12.20

12.20

12.20

12.27

12,30

12.20

12.20

12.20

12.37

12.33

12.33

12.60

12.20

11.97

1z2.20

11.97

4.13

12.30

12.17

12.17

12.33

12.17

3.00

12,33

12.20

12.37

12.33

12.33

551.

551.

1387.

14z,

142,

43.

180.

180,

42.

219.

219,

169,

103.

62.

a1,

41.

49.

49,

89.

123.

21,

109,

21.

5320,

186.

1904,

a7.

104.

19.

629,

62,

62.

63,

130.

144,

144.

422.

141,

141,

12.

152.

152.

iz.

162.

162.

29,

189,

189,

189.

a7,

16.

11.

1.

1z,

23.

23.

34.

28.

24z,

55.

28.

27.

28.

19,

286.

16.

16.

18.

34.

69.

69.

235,

116.

115,

122,

122,

127.

127.

14.

140.

140,

1339,

13,

11.

11.

17.

166,

26,

14,

13.

14,

14.

19%.

4.14

10.68

10.68

16,68

.27

.27

.27

1.56

.97

.97

.97

.97

.56

.94

.94

.97

.97

.97

.97

.87

1.45

1.45

.97

.97

S:‘W 6“%”9"0&0?




ROUTED TO
HYDROGRAPH AT
ROUTED TO
EYDROGRAPH AT
DIVERSION TO
HYDROGRAPH AT
HYDROGRAFH AT
ROUTED TO

5 COMBINED AT
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
DIVERSION TO
HYDROGRAPH AT
HYDROGRAFH AT
ROUTED TO

4 CCMBINED AT
HYDROGRAPE AT
DIVERSION TO
HYDROGRAPH AT
HYDROGRAPH AT
ROUTED TO

2 COMBINED AT
ROUTED TO
HYDROGRAPH AT
3 COMBINED AT
HYDROGRAPH AT
DIVERSION TO
HYDROGRAPH AT
RCUTED TG
HYDROGRARFH AT
DIVERSICH TO
HYDROGRAPH AT
HYDROGRAPH AT
ROUTED TO

4 COMBINED AT
HYDROGRAPH AT

ROUTED TO

R355

370

R370

360

BS360

D360

RT360

SR360

360C

335

R395

380

BS380

D380

RT380

SR380

380C

390

BS390

D39¢

RT330

SR390

380C

RR3S0

400

400C

3Bs

3F385

D385

385R

420

B5420

D420

RT420

SR420

420C

440

R0

1036.
584.
524.
504.
304.
306.
S504.

10,

4448,
182,
157.
666,
666,
472,
666,

10.

5004.

463.
95.
463,

95.

464,
367.
351.
5319,
7;2.
313,
469,
4190,
152.
269,
752,
269,
13,
5986.
180.

176.

1z.60

12.30

12,63

12,23

12.23

12.60

12.23

12.67

12.27

12.27

12.57

12.27

11.33

12.60

12.03

1i.73

12.03

11.73

.90

12,03

12.30

12.23

12.60

12.23

12,23

12.23

12.50

12.20

11.97

12.29

11.97

11.03

12.57

12.03

12.07

130.

79.

79.

84,

53.

38,

53.

19,

871.

25.

25.

99,

56.

46,

56.

190.

944,

33,

31.

1.

47.

10%16.

87.

35.

52.

S2.

92.

15.

83.

15.

12.

1146,

12.

12.

34.

21.

21.

25.

14.

11.

14.

190.

356.

26.

14.

12,

14,

10. -

383.

10.

13.

402.

24,

10.

14.

14,

26,

16.

10.

10.

12.

243.

253,

12.

12,

271.

.24

.67

.67

.67

.67

.67

.67

.67

.50

W20

20

.97

.97

.97

.97

.97

.67

.29

.24

.24

.24

.24

.24

.24

.62

9.53

.65

.65

.65

.65

.85

.85

.BS

.85

.85

106.77

.08

.08




HYDROGRAPH AT
2 COMBINED AT
DIVERSION TO
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
DIVERSICN TO
HYDROGRAPH AT
HYDROGRAPH AT
ROUTED TQ

2 COMBINED AT
HYDROGRAPH AT
DIVERSION TO
HYDROGRAPH AT
ROUTED TO
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Worksheet
Worksheet for Broad Crested Weir

Project Description

Worksheet Signal Butte 2

Type Broad Crested Weir

Solve For Headwater Elevation

Input Data

Discharge 11,126.00 cfs

Crest Elevation 1,712.40 ft

Tailwater Elevation 1,712.40 #t

Crest Surface Type Paved

Crest Breadth B8.50 ft

Crast Length 140.00 R

Results

Headwater Elevation 1,721.12 #

Headwater Height Above Crest 8.72 #

Tailwater Height Above Crest 0.00 ft

Discharge Coefficient 3.09 US

Submergencs Factor 1.00

Adjusted Discharge Cosfficient 3.09 US

Flow Area 1,2206 2

Velocity 9.12 ft/s

Woelted Perimeter 157.44 ft

Top Width 140.00 ft

Project Engineer: Ashok C. Patel - Darrel Wood

untitled.fm2 Wood, Patel & Assoclates, Inc. FlowMaster v6.0 [614¢]

O7/41/00 03:23:40 PM © Haestad Methods, inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 765-1666 Page 1 of 1




Worksheet
Worksheet for Broad Crested Weir

. Project Description

Worksheet Signal Butle 2

Type " Broad Crested Weir
Soive For Discharge

Input Data

Headwater Elevation 1,721.40 it

Crest Elevation 1,712.40 ft

Tailwater Elevation 1,712.40 ft

Crest Surface Type Paved

Crest Breadth B.50 ft

Crest Length 140.00 ft

Results

Discharge 11,668.86 cfs
Headwater Height Above Crest 9.00 ft
Tailwater Height Above Crest 0.00 ft
Discharge Coefficient 3.09 Us
Submergence Factor 1.00
Adjusted Discharge Coefficient 3.09 US
Flow Area 1,260.0 ft2
Velocity 9.26 fi/s
Wetted Perimeter 158.00 ft
Top Width 140,00 #

Project Engineer: Ashok C. Patel - Darrel Wood

untitted.fm2 Wood, Pate! & Assoclates, Inc. FlowMaster v6.0 [814e]
07M11/00 03:23:67 PM © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1668 Page 1 of 1




Weirs Help

Flow Pro can compute the flow over several types of weirs using the methodology described below.
The main mechanisms goveming flow over a weir are gravity and inertia. Viscous and surface
tension effects are usually of secondary importance, and experimentally determined coefficients are

used to account for them,

Rectangular Weirs

The basic equation for a rectangular weir is as follows:

2 3
0=C,, =2 (b)H)"

where Cwr is a weir coefficient, g is the gravity constant, b is the cross channel width of the weir,
and H is the height of the upstream free surface above the crest of the weir. The weir coefficient
{Cwr} can be found from the following equation:

C, =0611+0.075 }{i

w

where Pw is the height of the weir.

A submerged rectangular weir requires a more complex analysis, because the discharge is
dependent on both the upstream and downstream depths. Submerged weirs will not be able o
pass as much water as unsubmerged weirs. The following equation can be used to determine
this reduced discharge:

% .385

Q _ Q 1 _ H downstream
submerged T Xunsubmerged H
upstream

If a rectangular weir has an opening width that is less than the channel width, the weir is




. contracted and the discharging water decreases in width as it falls. if the weir extends the full
width of the channel, these contractions are suppressed. The effective width for a contracted
weir can be calculated using the following equation:

B rective = Boctys — 01X N X H

where N is one if one side is contracted, and N is two if both ends are contracted.

Triangular Weirs

The fiow area for a triangular weir decreases as H decreases, so that even for small flowrates
reasonable heads are developed. This allows accurate measurements to be obtained for a wide
range of flows.

In general, the discharge equation for triangular weirs is as follows:

0= Cmi‘gtan( )J_ @y

where is the angle of the v-notch, and Cwt typically ranges from 0.58 to 0.62,
Cipolleti (trapezoidal) Weirs
_ If the angle of the sides is 4 units vertical and 1 unit horizontal (approximately 14° from the
. . vertical) then the discharge from the triangular ends approximately makeup for the contractions

that reduce rectangular flow. Therefore, no correction is theoretically necessary and the
discharge is given below:

3,
0 = 3367(b)(H)"
Broad-crested Weirs
The operation of a broad-crested weir is based on the fact that nearly uniform critical flow is
achieved in the short reach above the weir block, assuming that 0.8 < H/Lw < 0.50. For H/Lw <

0.8 viscous affects are important, and the flow is subcritical. The equation for discharge over a
broad-crested weir is as follows:

0- c,,b[ j ONIL 0

where the broad-crested weir coefficient can be obtained from the equation

0.65

C,=—
* T A+H/P)"

The head H should be measured at least 2.5H upstream from the weir to avoid the surface
contraction of the water as it approaches the weir.
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Project Description

Workshest
Flow Element
Method

Solve For

Section C-C
liregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient
Slope

Water Surface Elevaticn

Elevation Range
Discharge

0.045
0.030000 ft/ft
10.89 ft
9.50 to 14.00
1,000.00 cfs

14.003

11.00;

9.50 h

1+00

1+50 2+00

S&W.n C-C

Cross Section for Irregular Channel

i

wilAhydraulics\lowmastenspilitilow fm2

O5M 700 10:14:45 AM

2+50 3+00 3+50 4+00 4+50 5+00 5+50

Wood, Patel & Associates, Inc
©@ Haestad Methods, Inc. 37 Brookstde Road Waterbury, CT 06708 USA (203) 755-1666

6+00 6+50

vioo[\
H:1

NTS

Project Engineer: Ashok C, Patel - Darrel Wood
' FlowMaster v6.0 [614e]
Page 1 of 1




7 Section C-C
Worksheet for Irregular Channel

Project Description

Workshest Section C-C

Flow Element Irregular Channel
Method Manning’s Formula
Solve For Channel Depth
Input Data

Stope 0.030000 ft/t

Discharge 1,000.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results
Mannings Coefficient 0.046
Water Surface Elevation 10.99
Elevation Range 9.50 to 14.00
Flow Area 1776 fi2
Wetted Perimster 181.79 ft
Top Width 181.38 ft
Actuat Depth 1.49 fi
Ciritical Elevation 1099 ft
Critical Slope 0.029788 fift
Velocity 5.63 fi/s
Velocity Head 0.49 ft
Specific Energy 11.48 ft
Frouds Numbsr 1.00
Flow Type Supercriticat
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
1400 6+50 0.045

Natural Channel Points

Station Elevation
{1 {ft)
1+00 14.00
1+10 12.00
1+15 10.00
1+20 9.70
1425 10.00
1+40 11.30
1+80 12.00
2+30 12.20
2+90 11.90
3+20 12.00

Project Engineer: Ashok C. Patel - Darrel Wood

wi.\hydraulicsflowmaste\splitiiow.fm2
"0BA7/00 10:15:08 AM @ Haestad Methods, Inc.

Wood, Patel & Associates, Inc
37 Brookside Road  Waterbury, CT 08708 USA  (203) 755-1666

FlowMaster v6.0 [614e]
Page 1 of 2.




Section C-C
Worksheet for Irregular Channel

Natural Channel Points
. Station Elevation
(1) ()
3470 11.60
4.4+50 11.20
4470 11.30
4480 10.00
5+00 8.50
5+20 10.00
5+35 10.80
5+50 10.00
5+75 9.60
6+00 9.50
6+10 10.00
6+50 12.00

Project Engineer: Ashok C, Patel - Darrel Wood

wi hydraulics\lowmastensplitflow.fm2 Wood, Patel & Associates, Inc FlowMaster v6.0 [614e]
05/17/00 10:15:08 AM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 08708 LISA (203) 755-1666 Page 2 of 2




.-- SeclW. C-C, Left .

Cross Section for Irregular Channel

Project Description

Worksheet Section C-C, Left
Flow Element Irregular Channel
Method Manning's Formula
Solve For Discharge

Section Data

Mannings Coefficient 0.045
Slope 0.030000 fi/ft
Water Surface Elevation 1099 f#t
Elevation Range 9.70 to 14.00
Discharge 87.08 cfs

1400 1+20 1+40 1+60 1+80 2+00 2+20 2+40
vio.o[\
H:1
NTS

Project Engineer: Ashok C. Patel - Darrel Wood
wi Ahydraulicsi\flowmastensplitfiow.fm2 Wood, Patel & Associates, Inc FlowMaster v68.0 [814e]

05/17/00 1:17:07 AM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 08708 USA  (203) 755-1666 Page 1 of 1
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Section C-C, Left
Worksheet for Irregular Channel

Project Description

Worksheet Section C-C, Left
Flow Element Irregutar Channel
Method Manning's Formula
Solve For Discharge

Input Data

Slope 0.030000 ft/fit
Water Surface Elevation 10.99 ft

Cptions
Current Roughness Method Improved Lotter’'s Method
Open Channel Weighting Method improved Lotter's Method

Closed Channel Weighting Method

Horton's Method

Results
Mannings Coefficient 0.045
Elevation Range 9,70 to 14.00
Discharge 87.08 cfs
Flow Area 183 fi2
Wetted Perimeter 24147 ft
Top Width 2392 ft
Actual Depth 1.29 ft
Critical Elevation 1097 ft
Critical Slope 0.032807 ftft
Velocily 4.75 ft/s
Velocity Head 0.35 ft
Specific Energy 11.34 ft
Froude Number 0.96
Flow Type Subciitical
Roughness Segments
Start End Mannings

Station Station Coefficiont

1+00 2+30 0.045

Natural Channel Points

Station Elevation
(M (fty
1+00 14.00
1+10 12.00
1+15 10.00
1+20 9.70
1+25 10.00
1+40 11.30
1490 12.00
2430 12.20

wiL hydraulics\lowmastensplitflow.fm2
08A7/00 10:17:29 AM

® Haestad Methods, inc.

Project Engineer: Ashok C. Patel - Darrel Wood
FlowMaster v6.0 [6146]
" Page tof 1

Wood, Patel & Associates, Inc
37 Brookside Road  Watetbury, CT 06708 USA  (203) 755-1668




. Sect..:-c, Right _ .

Cross Section for Irregular Channel

Project Desctiption

Worksheet Section C-C, Right
Flow Element [rregular Channel
Method Manning’s Formula
Solve For Discharge

Section Data

Mannings Coefficient 0.045

Slope 0.030000 ft/t

Water Surface Elevation 1099 ft

Elevation Range 9.50to 12.20

Discharge 917.30 cfs
B 2 B e Lo
11,50 x
10.50! -

.

2+00 2450 3+00 3+50 4+00 4+50 5+00 5+50 6+00 6+50

v:10.0[\
H:

NTS
) . Project Engineer: Ashok C. Patel - Darrel Wood
wa.Ahydraulics\flowmastensplitflow.fm2 Wood, Patel & Associates, Inc FlowMaster v&.0 [614e]
05/17/00 10:19:08 AM © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 " Page 1of1




Section C-C, Right
Worksheet for Irregular Channel

Project Description

Worksheet Section C-G, Right

Flow Element Irregular Channet

Method Manning’'s Formula

Solve For Discharge

Input Data

Slope 0.030000 {t/ft

Water Surface Elevation 10.9¢ ft

Options

Current Roughness Method Improved Loiter’s Method

Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Horton's Method

Results
Mannings Coefficient 0.045
Elevation Range 8.50 to 12.20
Discharge 917.30 cfs
Flow Area 159.3 fi2
Wetted Perimeter 157.62 ft
Top Width 157486 ft
Actual Depth 1.49 ft
Critical Elevation 11.00 ft
Critical Slope 0.029381 f/ft
Velocity 676 fi/s
Velocity Head 0.52 ft
Specific Energy 1151 #ft
Froude Number 1.01
Flow Type Superciitical
Roughness Segments
Start End Mannings

Station Station Coefficient

2430 8+50 0.045

Natural Channel Peints

Station Efevation
) ()
2+30 12.20
2490 1180
3+20 12.00
3+70 11.60
4+50 11.20
4+70 11.30
4+80 10.00
5400 9.50
5420 10.00
5435 10.80
5450 10.00
B+75 9.60
6+00 9.50

wa..Ahydraulics\flowmaste Asplitflow . fm2
05/17/00 10:19:27 AM

@ Haestad Methods, Inc.

Project Engineer: Ashok C. Patel - Darrel Wood
FlowMaster v6.0 [614e]
Page t of 2

Wood, Patel & Associlates, Inc
37 Brookside Road Waterbury, CT 08708 USA  (203) 755-1666




Section C-C, Right
Worksheet for Irregular Channel

. Naturat Channel Points
Station Elevation
{fty {ft)
6+10 10.00
6450 12.00

Project Engineer: Ashok C. Patel - Darrel Wood

wi.Shydraulics\flowmastesplitflow.fm2 Wood, Patel & Associates, Inc - FlowMaster v6.0 [6148)
05/17/00 10:19:27 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 2 of 2




. _ Sgon D-D , .

Cross Section for Irregular Channel

Project Description

Worksheet Section D-D
Flow Element . lrregular Channel
Method Manning’s Formula
Solve For Channel Depth
Section Data
Mannings Cosfficient . 0045
Slope 0.030000 ftft
Water Surface Elevation 13.18
Elevation Range 11.80 to 14.00
Discharge 915.00 cfs
14.0 0’3‘@ P

1+00 1+50 2+00 2+50 3+00 3450 4400 4+50 5+00 5+50 6+00 6450

.

Project Engineer: Ashok C. Patsl - Darrel Wood

wi.\hydraulics\flowmasteAsplitflow . fm2 Wood, Patel & Associates, Inc FlowMaster v8.0 [614e]

05M17/00 01:33:18 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 068708 USA  (203) 755-1666 Page 1 of 1




Section D-D
Worksheet for Irregular Channel

Project Description

Worksheet Section D-D
Flow Element {rregular Channel
Method Manning’s Formula
Solve For Channel Depth
Input Data
Slope 0.030000 ft/ft
Discharge 915.00 cfs
Options
Current Roughness Method improved Lotter's Method
Open Channel Weighting Method Improved Lotters Method
Closed Channel Weighting Method Horton's Method .
Results
Mannings Cosfficient 0.045
Water Surface Elevation 13.18 #
Elevalion Range 11.80 to 14.00 '
Flow Area 2365 i
Wetted Perimeter 42511 #t
Top Width 424.95 ft
Actual Depth 1.38 ft
Critical Elevation 1315 #t
Critical Slope 0.036502 ft/ft
Velocity 3.87 s
Velocity Head 0.23 it
Specific Energy 1342 ft
Froude Number 091
Flow Type Subcritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
1+00 6450 0.045

Natural Channel Points

Station Elevation
{ft) (ft)
1+00 14.00
1415 12.00
1440 12.70
1+80 11.80
2+00 12.20
2+50 14.00
3+00 13.00
4480 12.60
5400 12.20
5450 14.00

wil.hydraulics\flowmastensplitflow.fm2

05/17/00 01:33:39 PM

Project Engineer: Ashok C. Patel - Darrel Wood
FlowMaster v6.0 [614e]
Page 1 of 2

Wood, Patel & Assoclates, Inc ‘
® Haestad Methods, Ing. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666




Section D-D
Worksheet for Irregular Channel

Natural Channel Points

. Station Elevation
i) {0

5465 13.00
6+00 1240
6430 13.20
8450 14.00

Project Engineer: Ashok C. Patel - Darrel Wood
wi \hydraulicslowmastensplitflow.fm2 Wood, Pate} & Associates, Inc FlowMaster v6.0 [614¢]
05/M17/00 01:33:39 PM @ Haestad Methods, inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1668 Page 2 of 2




. Sec’ « D-D, Left .

Cross Section for [rregular Channel

Project Description

Worksheet Section D-D, Left
Fiow Element Irregular Channel
Method Manning's Formula
Solve For Discharge

Section Data

Mannings Coefficient 0.045
Slope 0.030000 ft/t
Water Surface Elevation 13.18 ft
Elevation Range 11.80 10 14.00
Discharge 507.97 ofs

1+00 1+20 1+40 1+60 1+80 2+00 2+20 2+40 2+60
Vi o.oB
H:1
NTS

Project Engineen: Ashok C. Patel - Dafrel Wood
wil..Ahydraulics\flowmastefsplitfiow.fm2 Wood, Patel & Associates, Inc FlowMaster v6.0 [614e]

05/M17/00 01:39:47 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




Section D-D, Left
Worksheet for Irregular Channel

Project Description

Worksheet Section D-D, Left
Flow Element Irregular Channel
Method Manning's Formula
Solve For Discharge
Input Data
Slope 0.030000 ft/ft
Water Surface Elevation i3.18 ft
Options
Current Roughness Method Improved Lotters Msthod
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Hortow's Method
Resulls
Mannings Coefficient 0.045
Elevation Range 11.80 to 14.00
Discharge B07.97 cfs
Flow Area 1006 fi*
Wetted Perimeter 121.34 ft
Top Width 12122 #
Actual Depth 1.38 ft
Critical Elevation 1347 ft
Critical Slope 0.031575 ft/ft
Velocity 5.05 ft's
Velocity Head 0.40 ft
Specific Energy 13.58 ft
Froude Number 0.98
Flow Type Subocritical
Roughness Segments
Start End Mannings

Station Station Coefficient

1+00 2460 0.045

Natural Channe! Points

Station Elevation
{it) (it}
1+00 14.00
Ty 1+15 12,00
1+40 12.70
1+80 11.80
2+00 12.20
2+50. 14.00

wi.\hydraulics\flowmastensplitflow.fm2
05/17/00 01:39:50 PM-  © Haestad Methods, Inc.

Wood, Patel & Assoclates, Ing

37 Brookside Road  Waterbury, CT 06708 USA

Project Engineer: Ashok C. Patel - Darrel Wood
FlowMaster v6.0 [614e]
Page 1 of 1

(203) 755-1666
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Sect® D-D, Right .
Cross Section for Irregular Channel

Project Description

Worksheet Section D-D, Right
Flow Element Irregular Channel
Method Manning’s Formula
Solve For Discharge

Section Data

Mannings Coefficient 0.045
Slope : 0.030000 ft/ft
Water Surface Elevation 13.18 ft
Elevation Range 12.20 to 14.00
Discharge 45457 cfs

12.00 : : : : :
2450 3+00 3+50 4400 4+50 5400 5+50 6+00 6+50
vi0.0\
H:1
NTS

Project Engineer: Ashok C. Pate} - Darrel Wood
wal Shydraulics\flowmaste Asplitflow.fm2 )

FlowMaster v6.0 [614e]
Page 1 of 1

Wood, Patel & Associates, Inc

©05/17/00 01:41:07 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666




Section D-D, Right
Worksheet for Irregular Channel

Project Description

Worksheet Section D-D, Right

Flow Element Irregular Channe!

Method Manning's Formula

Solve For Discharge

Input Data

Slope 0.030000 ft/ft

Water Surface Elevation 13.18 #

Options

Current Roughhess Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter’s Method
Closed Channel Weighting Method Horton’s Method
Results

Mannings Coefficient 0.045

Elevation Range 12.20 to 14.00

Discharge 45457 cfs

Flow Area 1359 fi?

Wetted Perimeter 303.77 &

Top Width 303.72 #

Actual Depth 0.08 #

Critical Elevation 13.15 ft

Critical Siope 0.039536 itfft

Veloeity 3.35 s

Velocity Head 047 R

Specific Energy 13.36 ft

Froude Number 0.88

Flow Type Suberitical

Calculation Messages:

Flow is divided.

Roughness Sagments

Start End Mannings
Station Station Coefficient
2+50 6+50 0.045

Natural Channel Points

Station Elevation
(i) )
2450 14.00
3+00 13.00
4+60 12.60
5+00 12.20
5+50 14.00
5165 13.00
6+00 12.40
6+30 « 13.20
6+50 14.00

wilAhydraulics\flowmastensplitfiow.fm2
05M17/00 01:41:29 PM

@ Haeslad Methods, Ihc.

Project Engineer: Ashok C, Patel - Darrel Wood
FlowMaster v6.0 [614e]
Page 1 of 1

' Wood, Patel & Associates, Inc
37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666




o s | ()

Cross Section for irregular Channel

Project Description

Worksheet Section B-B

Flow Element Irregular Channel
Method Manning’s Formula
Solve For Channel Depth
Section Data

Mannings Coefficient 0.045
Slope 0.025000 ft/ft
Water Surface Elevation 742 ft
Elevation Range 5.60 t0 8.10
Discharge 864.00 cfs

5.50° ; B : ; : : :
1+00 1+50 2400 2450 3+00 3+50 4+00 4450 5+00 5+50 6+00
V:10.0 B
H:t

NTS

Project Engineer: Ashok C. Patel - Darrel Wood
wil Ahydraulics\lowmastensplitflow.fm2 Wood, Patel & Associates, Inc FlowMaster v6.0 [614e]

05/16/00 10:57:25 AM © Haestad Methods, Inc.. 87 Brookside Road  Waterbury, CT 068708 USA  (203) 756-1666 Page 1 of 1




. S&an A-A .

Cross Section for Irregular Channel

Project Description

Worksheet Section A-A

Fiow Element [rregular Channel
Method Manning’s Formula
Solve For Channel Depth
Section Data

Mannings Coefficient 0.045
Slope 0.020000 fy/ft
Water Surface Elevation 7.21 f
Elevation Range 5.40 10 8.00
Discharge 1,192.00 cfs

S e |

1+00 1+50 2+00 2+50 3400 3+50 4+00 4+50 . 5+00 5+50 6+00 6+50 7+00

vi0.0\
H1

NTS

Project Engineer: Ashok C. Patel - Darrel Wood
FlowMaster v6.0 [614e]
Page 1 of 1

wik.\hydraulics\flowmasteisplitflow.fm2 Wood, Patel & Associates, Inc
05/16/00 10:27:14 AM | © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA {203} 755-1666




Section A-A
Worksheet for Irregular Channel

Project Description

Worksheet Section A-A
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Slope 0.020000 /it
Discharge 1,192.00 cfs
Options
Current Houghness Mathod Improved Lotter's Method -
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results .
Mannings Coefficient 0.045
Water Surface Elevation 721 ft
Elevation Range 5.40 10 B.00
Flow Area 321.0 f2
Welted Perimeter 45257 ft
Top Width 45242 ft
Actual Depth 181 f
Critical Elevation 7.08 ft
Critical Slope 0.034574 {t/ft
Velocity 3.71 ffs
Velocity Head 021 ft
Specific Energy 742 ft
Froude Number 0.78
Flow Type Subcritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
1+00 6460 0.045
Natural Channel Peints
Station Elevation
(fty (fty
1400 8.00
2+00 6.20
2480 6.90
3410 6.00
3+40 870
3+50 6.40
3490 8.60
4+00 6.00
. 4+30 6.00
4+50 6.70

wa shydraulics\flowmasteAsplitflow . frm2

05/16/00 10:26:49 AM

© Haestad Methods, Inc.

Wood, Patel & Associates, Inc

37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Ashok C. Patel - Darrel Wood
FlowMaster v6.0 [614e]
Page 1 of 2

(203) 755-1666




Section A-A
Worksheet for Irregular Channel

. Natural Channel Points
Station Elevation
(f) 1
5+00 . 7.60
5+B0O 6.40
8+00 6.00
6+10 5,40
6+20 8.00
6+60 8.00

Project Engineer: Ashok C. Patel - Darrel Wood
wi.Ahydraulics\flowmastensplitflow.fm2 Wood, Patel & Associates, Inc FlowMaster v6.0 [614e]

05/16/00 10:26:49 AM ®© Haestad Methods, Ihe. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 2 of 2




. Sect’A-A, Left .

Cross Section for Irregular Channel

Project Desctiption

Worksheet Section A-A, Left
Flow Element Irregular Chiannel
Method Manning's Formula
Selve For Discharge

Section Data

Mannings Coefficient 0.045
Slope 0.020000 ft/ft
Water Surface Elevation 721 #
Elevation Range 6.00 1o 8.00
Discharge ' 864.53 cfs

6.00° - : ’ - ’
1+00 1+50 2+00 2+50 3+00 3+5C 4+00 4+50 5+00
V100N,
H:1
NTS

Project Engineer: Ashok C. Patel - Darrel Wood
FlowMaster v6.0 [614e]
Page 1 of 1

wa.Ahydraulice\flowmaste fsplitfiow.fm2

Wood, Patel & Associates, Inc
05/16/00 10:33:30 AM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA - (203) 755-1666




Section A-A, Left
Worksheet for Irregular Channel

. Project Description

Worksheet Section A-A, Left
Flow Element Irregular Channel
Method Manning’s Formula
Solve For ' Discharge
Input Data
Slope 0.020000 ft/ft
Water Surface Elevation 721 1
Options
Current Roughness Method Improved Lotter’s Method .
Open Channel Weighting Method improved Lotter's Method
Closed Channel Weighting Method : Horton's Method
Results
Mannings Coefficient 0.045
Elevation Range 8.00 to 8.00
Bischarge 864.53 cfs
Flow Area 2346 ft2
Wetted Perimeter 33452 ft
Top Width 334.44 #
Actual Depth 1.21 #t

‘ Critical Etevation 7.09 &
Critical Slope 0.034834 f/ft
Velocity 3.69 fis
‘Velocity Head 021 h
Specific Energy 7.42 ft
Froude Number 0.78
Flow Type Subcentical

Roughness Segments

Start End Mannings
Station Station Coefficient
1+00 5400 0.045

Natural Channel Points

Station Elevalion
(fty {fty
1+00 8.00
2+00 6.20
2+80 6.80
3+10 6.00
3+40 6.70
3+50 6.40
3490 6.60
4+00 6.00
4430 6.00
4+50° 6.70

. 5400 7.60

Project Engineer: Ashok C. Patel - Darrel Wood

wil Shydraulics\lowmastensplitilow fm2 Wood, Patel & Associates, Inc FlowMaster v6.0 [614&]
05/16/00 10:33:04 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




Secﬁ’u-A, Right .

Cross Section for Irregular Channel

Project Description

Worksheet Section A-A, Right
Flow Element Irregular Channel
Method Manning's Formula
Solve For Discharge

Section Data

Mannings Coefficient 0.045
Slope 0.020000 ft/ft

- Water Surface Elevation 7.21 #
Elevation Range 54010 8.00
Discharge 329.84 cfs

wik.\hydraulics\Mlowmastensplitliow.fm
05/16/00 10:35:290 AM

5+20 5+40

-

5+60 5+80 6+00 6420 6+40 6+60

Project Engineer: Ashok C. Patel - Darre] Wood
FlowMaster v6.0 [614s]
Page 1 of 1

Wood, Patel & Associates, Inc
@ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666



Section A-A, Right
Worksheet for Irregular Channel

Project Description

Worksheet Section A-A, Right
Flow Element Irregular Channel
Method Manning's Formula
Solve For Discharge

Input Data

Slope 0.020000 fi/ft

Waler Surface Elevation

721 ft

Options

Current Roughness Method
Open Channel Weighting Method

Improved Lotters Method .
Improved Lotter's Methed -
Horton's Methed. .

Closed Channel Weighting Methed
Results
Mannings Coeffictent 0.045
Elevation Range 5.4010 8.00
Discharge 329.84 cfs
Flow Area 86.8 H?
Wetted Perimeter 118.18 ft
Top Width 118,10 ft
Actual Depth 1.84 ft
Critical Elevation 7.07 ft
Critical Slope 0.033744 fU/it
Velocity 3.80 fi/s
Velocity Head 022 ft
Specific Energy 7.43 ft
Froude Number 0.78
Flow Type Suberitical
Roughness Segments
Start End Mannings

Station Station Coefficient

5+00. 6+60 0.045

Natural Channel Points

Station Elevation
) ()
5400 7.60
5+80 6.40
6+00 6.00
6410 5.40
6+20 6.00
6+60 8.00

wiL Ahydraulics\flowmastensplitflow.im2

05/16/00 10:35:08 AM .

© Haestad Methods, Inc.

Project Engineer: Ashok C. Patel - Darrel Wood
FlowMaster v6.0 [614e]
Page 1 of 1

Wood, Patel & Asscciates, Inc
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666



Section B-B
Worksheet for Irregular Channel

Project Description

Worksheet Section B-B
Flow Element Irregular Channel
Method Manning’s Formula
Solve For Channel Depth
Input Data
Slope 0.025000 fu/ft
Discharge 864.00 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method:
Closed Channel Weighting Method Horton’s Method
Results
Mannings Coefiicient 0.045
Water Surface Elevation 7.12 ft
Elevation Range 5.80 10 8,10
Flow Area 2227 ft2
Wetted Perimeter 34758 ft
Top Width 34741 ft
Actual Depth 1.62 ft
Critical Elevation 7.05 ft
Critical Slope 0.035132 ft/ft
Velocity 3.88 fifs
Velocity Head 0.23 ft
Specific Energy 7.36 ft
Froude Number 0.85
Flow Type Subcritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings

Station Station Coefficient

1+00 6+00 0.046

Natural Channel Points

Station Elevation
(fty (ft)
1400 8.00
1+50 6.30
1+80 7.20
2+10 8.00
2425 5.60
2435 6.00
2450 6.50
2465 8.00
2475 5.70
2+85 6.00 °

wi\.. Shydraulics\flowmastefsplitflow.fm2

05/16/00 11:08:15 AM

Project Engineer: Ashok C. Patel - Darrel Wood

Wood, Patel & Associates, Inc
© Haestad Methods, Inc.” 37 Brookside Road Waterbury, CT 06708 USA

{203} 755-1666

FlowMaster v6.0 [614e}
Page 1of 2




Section B-B
Worksheet for Irreguiar Channel

. Natural Channel Points
Station Elevation
{ft) {ft)

3+30 8.00

3+40 8.10

3+60 8.00

4+00 7.40

4+50 6.70

5+00 7.00

5450 6.00

5460 5.70

5470 6.00

6+00 8.00

Project Engineer: Ashok C. Patel - Darre} Wood

wi Mhydraulics\flowmasteAsplitflow.fm2 Wood, Patel & Associates, Inc FlowMaster v6.0 [614e]
05/16/00 11:08:15 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 2 of 2




. Sect..s-s, Left . "

Cross Section for Irregular Channel

Project Description

Worksheet Section B-B, Left
Flow Element Irregular Channel
Method Manning’s Formula
Solve For Discharge

Section Data

Mannings Coefficient 0.045
Slope 0.025000 fi/ft
Water Surface Elevation 712 ft
Elevation Range 5.60 10 8.10
Discharge : 590.25 cfs

1400 1450 2+00 2450 3+00

wi\,Mhydradlics\lowmaste Asplitflow . fm2
05/16/00 10:56:41 AM

Project Engineer: Ashok C. Patel - Darrel Wood
FlowMaster v&6.0 [614¢]
: Page 1 of 1

Wood, Patel & Associates, Inc

® Haestad Methods, Inc, 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666




Section B-B, Left
Worksheet for Irregular Channel

. Project Description :
Worksheet Section B-B, Left

Flow Elsment frregular Channel
Method Manning’'s Formula
Solve For Discharge
Input Data
Slope 0.025000 ft/ft
Water Surface Elevation 7.12 ft
Options
Current Roughness Method Improved Lotter's Method
Cpen Channel Weighting Method improved Lofter's Method
Closed Channsl Weighting Method . Hortor's Method
Results
Mannings Coefiicient 0.045
Elevation: Range 5,60 10 8,10
Discharge 59025 cfs
Flow Area . 136.3 {2
Wetted Perimeter 180.30 ft
Top Width 180.19 ft
Actual Depth 152 ft
Critical Elevation 7.05 ft
Critical Slope 0.033017 {uft
Velocity 4.33 ftfs
Velocity Head 0.29 ft
Specific Energy 742 ft
Froude Number 0.88

Flow Type Subcritical

Calculation Messages:
Flow is divided.

Roughness Segments

Start End Mannings
Station Station Coefficient
1+00 3+40 0.045

Natural Channel Points

Station Elevation
(fty ()

1+00 8.00

1+50 6.30

1480 7.20

2+10 6.00

2425 5.60

2435 .00

2450 8.50

. 2465 6.00
. 2475 5.70
2,85 6.00

Project Engineer: Ashok C. Patel - Darrel Wood

wa._\hydradlics\flowmastefsplitflow.fm2 ) Wood, Patel & Assoclates, lne FlowMaster v6.0 [614e]
05/16/00 10:57:24 AM © Haestad Methods, Inc. 37 Brookside Road  Walerbury, CT 08708 USA  (203) 755-1666 Page 1 of 2




Section B-B, Left
Worksheet for Irregular Channel

. Natural Channel Points
Station Elevation
{ft) {fty
3+30 8.00
3+40 8.10

Project Engineer: Ashok C. Patel - Darrel Wood

wi \hydraulics\flowmasteAsplitfiow.fm2 Wood, Pate] & Associates, Inc - FlowMaster v6.0 [614e]
05/16/00 10:57:24 AM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 : Paga2of2




. Secti'cQ-B, Right .

Cross Section for Irregular Channel

Project Description

Worksheet Section B-B, Right
Flow Element Irregular Channel
Method Manning’s Formula
Solve For Discharge

Section Data

Mannings Coefficient 0.045
Slope 0.025000 fi/ft
Water Surface Elevation 712 ft.
Elevation Range 57010 8.10

Discharge _ 290.48 cfs

Project Engineer: Ashok C. Patel - Darrel Wood
FlowMaster v6.0 [614e]
Page 1 of 1

wi. dhydradlics\flowmasteAsplitflow.fm2

Wood, Patel & Associates, Inc
05/16/00 10:59:25 AM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA  (203) 755-1666




Section B-B, Right
Worksheet for Irregular Channel

Project Description

Worksheet Section B-B, Right
Flow Element Irregular Channei
Method Manning's Formula
Solve For Discharge
input Data
Slope 0.025000 ft/ft
Water Surface Elevation 72 it
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Methed Improved Lotter's Method- -
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.045
Elevation Range 5.70t0 8.10
Discharge 200.49 cfs
Flow Area 864 {2
Wetted Perimeter 16728 ft
Top Width 167.22 #
Actual Depth 1.42 f
Critical Elevation 7.06 ft
Critical Slope 0.038092 ft/it
Velocity 3.36 fifs
Velocity Head 0.18 ft
Specific Energy 7.30 it :
Froude Number 0.82
Flow Type Subciitical
Roughness Segments
Start End Mannings

- Station Station Coefficient

3+40 6+00 0.045

Natural Channel Points

Station Elevation
{fH {ft}
3+40 a.10
3+60 8.00
4400 7.40
4450 6.70
5400 - 7.00
5+50 6.00
5+60 570
5+70 6.00
6400 8.00

wil.\hydraulics\flowmastefsplitflow.fm2

05/16/00 10:68:56 AM

© Haestad Methods, Ine.

Project Engineer: Ashok C. Patel - Darrel Wood

Wood, Patel & Associates, Inc
37 Brookside Road  Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.0 [614e]
Page 1 of 1
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Wood, Patel Associates, Inc. Spook Hill ADMP WPA #39982

~\ntet control analysis W/P
Elevation Elevation Discharge
186 NAVD29 NAVD 88

74.77 74.77 500
76.07 76.07 600
77.63 77.63 700
79.37 79.37 800
81.31 81.31 200
83.48 83.48 1000

Weir flow by WIP - (Kindsvater and Carter)
Elevation Elevation

NAVD 29 NAVD 88 Head (h1)  hle hi/p we | ¢, [ e, 1 ce L kb Le Discharge
77.5 79.36 0 0 0.000 0620508 0.0895  3.9178 3178  40.333  0.012  40.345 0
78 79.86 0.5 0.503 0043 0620508 0.0995 3178  3.182  40.333 0012  40.345 458
785 80.36 1 1.003  0.087 0620608 0.0995 3178  3.187 40333  0.012  40.345 129.1
79 80.86 1.5 1503 0430 0620508 00995 3178  3.191 40333 0012 40345 (ZFZ) G
76.5 81.36 2 2003 0174 0520508 0.0995 3178 3195  40.333  0.012 40345 365.4
80 81.86 2.5 2503 0217 0620508 0.0995 3178 3200 40333 0.012 40345 511.2

) 805 82.36 3 3.003 0261 0.620508 00995 3178 3204 40333  0.012 40345 672.7

u\\\'l 81 82.86 3.5 3.503 0304 0620508 000056 3178 3208 40333 0.012  40.345 8486

L& 8 83.36 4 4.003 0.348 0.620508 0.0995 3.178 3.213 40.333 0.012 40.345 1038.1
&/ 83.29 4.5 4.503 0.391 0620508 0.0995 3.178 3.217 40.333 0.612 40.345 1240.2

p = upstream depth = 11.5'

L = crest length = 40.333' or 42' 40,333
B = Upstream channe} width = L or 65' 65
— _ 372
Ce = Cil(hi/p) + Co Q=C Lo
L/B c, C, kb Q = discharge, cubic feet per second (ft%/s)
y 0.2 -0.0087 3.152 | 0.007 @ = a subscript denoting “effective”
04 | 00317 | 3.164 0.008 C, = effective coefficient of discharge, /s
0.5 0.0612 | 3.173 0.01 ‘ La=L +ky
0.6 0.0085 | 3.178 0.012 Bag = hytky
0.7 0.1602 3.182 0.013
0.8 0.2376 3.189 0.014 ky, = a correction factor to obtain effective weir length
0.9 0.3447 3.205 0.012 L = measured length of weir crest
1 0.4 3.22 -0.003 B = average width of approach channel, ft
t1, = head measured above the weir crest, ft
E 08 P Kk, = a correction factor with a value of 0.003 ft
z oo - ez \\ :
2 toae This data is all from the USBR Water Measurement Manuat
M @ hitp: /v usbr.goviwerifmtiwmm
3 —O.POH
; '0'0050 o X+ 000 D60 LoS

YALUE OF L/D

WiA1999Prajects\99989-Spook Hill ADMP Update\Spreadsheets\FRS CapacitySpiiway analysis.xls 64101 11:47 AM




1

CURRENT DATE: 06-01-2001 i FILE DATE: 06-01-2001
. CURRENT TIME: 11:26:57 FILE NAME: P-SPLWAY

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OQUTLET CULVERT | BARRELS
\% ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING  INLET
NO. {ft) (ft) {ft) MATERIAL (£1) (ft) n TYPE"
1 66.00 66.00 60.00 1 RCB 7.00 7.50 .012  CONVENTIONAL
2
3
4
5
6
SUMMARY OF CULVERT FLOWS (cfs) FILE: P-SPLWAY DATE: 06-01-2001
ELEV (ft) TQTAL 1 2 3 4 5 6 ROADWAY ITR
66.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 ©
69.16 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
70.89 200.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
72.32 300.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 ©
. 73.60 400.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
74.77 500.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
76.07 600.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
77.63 700.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
79.37 800.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0O
81.31 200.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
83.48B  1000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: P-SPLWAY DATE: 06-01-2001
HEAD HEAD TOTAL FLOW $ FLOW
ELEV (ft) ERROR (ft) . FLOW (cfs) ERROR (cfs) ERROR
66.00 0.000 0.00 0.00 0.00
69.16 0.000 100.00 0.00 0.00
70.89 0.000 200.00 0.00 0.00
72.32 0.000 300.00 0.00 0.00
73.60 0.000 400.00 0.00 0.00
74.77 0.000 500.00 0.00 0.00
76.07 0.000 600.00 0.00 0.00
77.63 0.000 700.00 0.00 0.00
79.37 0.000 800.00 0.00 0.00
81.31 0.000 900.00 0.00 0.00
83.48 0.000 1000.00 0.00 0.00

. <1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000




2

CURRENT DATE: 06-01-2001 FILE DATE: 06-01-2001
CURRENT TIME: 11:26:57 FILE NAME: P-SPLWAY

PERFORMANCE CURVE FOR CULVERT 1 - 1{ 7.00 {ft) BY 7.50 (ft)) RCB

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET ™ OUTLET W
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.

(cfs) {(fr) (£t} {£t) <F4> (£t) {£L) (£t) {ft) (fps} (fps)
0.00 66.00 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 6.00 0.00
100.00 69.1¢6 2.96 3.1l6 3-M2t 7.50 1.85 2.48 2.48 5.76 0.00
200.00 70.89 4.62 4.89 3-M2t 7.50 2.94 3.70 3.70 7.72 0.00
300.00 72.32 6.00 6.32 3-M2t 7.50 3.86 4.65 4.65 95.22 0.00
400.00 73.60 7.32 7.60 3-M2t 7.50 4.67 5.45 5.45 10.48 0.00
500.00 " 74,77 8.65 8.77 3-M2t 7.50 5.42 6.16 6.16 11.60 Q.00
6€00.00 76,07 10.Q7 9.87 3-M2tC 7.50 6.12 6.80 6,80 12.61 0.00
700.00 77.63 11.63 11.09 3-M2t 7.50 6.79 7.39 7.39 13.53 0.00
800.00 79.37 13.37 7.94 3-M2t 7.50 7.42 7.39 7.94 15.46 0.00
900.00 81.31 15.31L 14.44 4-82n 7.80 7.50 7.40 8.45 17.37 Q.00
1060.00 83.48 17.48 16.33 4-52n 7.50 7.50 7.40 8.93 19.31 0.00

El. inlet face invert 66.00 ft El. outlet invert 66.00 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

*kkkk STTE DATA ***x+ CULVERT INVERT ***%kkkkhkkhkh%

"I' INLET STATION 0.00 ft
INLET ELEVATION 66.00 ft
OUTLET STATION 60.00 ft
OUTLET ELEVATION 66.00 ft
NUMBER OF BARRELS i
SLOPE (V/H) : 0.00600
CULVERT LENGTH ALONG SLOPE 60.00 ft

kkkkk OULVERT DATA SUMMARY **kdkkkhdhkdkhkikhkdhhrtsk

BARREL SHAPE BOX

BARREL SPAN 7.00 ft
BARREL RISE 7.50 ft
BARREL MATERIAL CONCRETE
BARREL MANNING'S n 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL
INLET DEPRESSION NONE




CURRENT DATE: 06-01-2001
CURRENT TIME: 11:26:57

3

FILE DATE: 06-01-2001
FILE NAME: P-SPLWAY

TAILWATER
TAILWATER RATING CURVE
FLOW {(cfs) W.5.E.{(ft} DEPTH (ft)
0 66.00 0.00
100 68.48 2.48
200 69.70 3.70
300 70.65 4.65
400 71.45 5.45
500 72.16 6.16
600 72.80 &6.80
700 73.32 7.3%9
800 73.94 7.94
900 74.45 8.45
1000 74.93 8.93

ROADWAY OVERTOPPING DATA

. ROADWAY SURFACE

EMBANKMENT TOP WIDTH
CREST LENGTH

OVERTOPPING CREST ELEVATION

PAVED

14.00 ft
14.00 ft
91.00 £t




Spook Hill Floodway Tailwater Rating Curve
Rating Table for Trapezoidal Channel

. Project Description
Worksheet Trapezoidal Channet - 1
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
nput Data _
Mannings Coefficient 0.030
Slope 0.000200 fuft
Left Side Slope 2.00 H:V
Right Side Slope 2,00 H:V
Bottom Width 30.00 ft
Attribute Minimuri Maximurn Increment
Discharge {cfs) 0.00 1,000.00 400.00
Discharge Depth Velocity Flow Weited Top
(cfs) (f) (ft/s) Area Perimeter Width
() {ft) ()
©.00 0.00 0.00 0.0 0.00 54.64
100.00 2.48 115 86.8 41.10 39.03
200.00 3.70 1.45 138.2 46.53 44.78
300.00 4.65 1.64 182.5 50.77 48.58
400.00 5.45 1.79 222.9 54.38 51.80
500.00 6.16 1.92 280.7 57.55 54.64
. 600.00 6.80 2.02 206.6 60.42 57.21
700.00 7.39 212 3309 63.05 59.56
800.00 7.94 2.20 364.0 65.49 61.74
900.00 8.45 2,27 396.0 67.77 63.78
4,000.00 8.93 2.34 427.2 69.92 65.71

Project Engineer: Ashok C. Pate} - Barrel Wood

untitled.fmz Wood, Patel & Asscciates, Inc FlowMaster.v6.0 [614e]
06/01/01 11:21:59 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA  (203) 755-1666 Page 1 of 1




Table 1. Stage-Discharge Function (WPA).

Stage |[Discharge
NAVD 88

(t) (cfs)
1576.0 0
1578.0 0 .
1580.0 10
1581.0 180
1682.0 367
1583.0 595
1583.9 800
1585.0 1231
1586.0 2625.
1592.0 24500

Table 2. Stage-Discharge Function (SCS-As Built Plans)

Stage Stage :
NGVD 29| NAVD 88 | Discharge
{ft) (M (cis)
1577.5 | 1579.36] 0O
1579 1580.86 1 500
1580 1581.86 800
1582 | 1583.86 950
1583 1584.86 1700
1584 1585.86 | 3300
1586 1587.86 | 7000
1588 1589.86 | 12300
1590 1591.86 | 19200
1592 1593.86 | 26700
1594.2 | 1596.06 | 40000
1595.4 45000

1597.26

Table 3. Stage-Discharge Function (DMJM)

' Stage__Disdharge

Stage Stage | Principal [Emergency Total
NGVD 29| NAVD 88| Spillway | Spiliway | Discharge
{it) {ft) (cis) {cis) {cfs)

1577.5 | 1579.36 0 0
1579 1580.86 310 310
1580 1581.86 466 466
1582 1583.86 643 0 643
1583 | 1584.86 711 684 1395
1584 1585.86 773 1,934 2707
1586 1587.86 897 . 5,470 - 6367

- 1588 158986 | 997 10,050 11046
1590 1591.86 1087 15,473 16560
1592 1593.86 1187 21,624 22811
1593 1594.86 | - 1227 24,947 26174 .

1594.2 | 1596.06 1266 28,425 29691

1595.4 | 1597.26 1322 32,051 33373
1596 1597.86 | 1359 | 35,820 37179
1557 1598.86 1385 39,725 41121
1598 1599.86 1431 43,763 45194

1599 1600.86 1465 47,929 49395
1600 1601.86 1499 52,220 53719

co
| ,% < KV

Page 1
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7740’:1/9&/? Mé?w\/n?ﬂ/u S'outt CHANVNEL.

TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH CCMPUTATICN

September 26, 2002

Flow Rate (CES) vt nint ittt it i ieir s aaaan it tatnaeananenn 154.0
Channel Bottom Slope (ft/ft)..........ccecveen... e 0.0
Manning's Roughness Coefficient (n-value)............... ... 0.0
Channel Left Side Slope (horizontal/vertical)............... : 3.0
Channel Right Side Slope f{horizontal/vertical).............. 3.0
Channel Bottom Width (£t) ... ... . ... i it iieians 20.0

DESCRIPTION VALUE
Normal Depth [ v R LI I I T I IO I AP R 1.03
Flow Velocity (fpg) ......................................... 6.5
Froude NUMbDEIY =+ =+ = s s v o e s v o v v o s i e st s s e st s s s e aenmmnmnrees 1.204
Velocity Head (Ft) - --cevrroerenaans ettt e 0.65
Energy Head (ft]-ccoerenmnnrneeead T e T 1.68
Cross-Sectional Area of Flow (8g fE) e s 23.7
Top Width of Flow (ft) ...................................... 26.16

HYDROCALC Hydraulics for Windows, Version 1l.2a Copyright {c) 1996

Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281)440-3787, Fax:(281)440-4742, Email:software@dcdson-hydro.com
All Rights Reserved.
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95,87 $rAT 0.011677 10.97 16.95 12.80 1.73
03.18 85.75 0.030059 15.00 11.67 1211 2.69
o1.77 92,67 0.005394 8.46 20.69 13.62 .21
88.58 91.96 0.043071 16.86 10.38 11.60 3.18
87.07 88.23 0.000684 10.30 16.98 12.96 1.59
82.08 87.33 0.056093 18.78 8.32 11.72 3.7
8277 84.78 0.021641 13.46 13.00 12,33 2.3
82.41 0,000189 2.61 67.16 18.20 0.25

- 7548 76.08 0.003635 .24 28.05 2342 1.00
7067 75.53 0.069331 19.67 8.80 i1.64 3.97
69.18 69.68 0.008342 8.49 20.61 20.23 1.48
6507 69.52 0.061503 18.84 2.24 #1.70 3.76
84.34 66.33 0.007790 243 18.556 13.85 1.44
63.08 65.16 0.022883 13.71 12.76 12,29 237
5347 57.85 0,000059 1.70 102.6¢ 22.60 0.14
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Scenario: Base

® | 19
n

P-11

I-10

P-12

Title: McDowell Rd-Hawes to Sossaman : Project Engineer: Network Administrator
w:\, \hydraulicsistorm cadfcdme\asthymedow88.stm Wood Patel & Assoclates StormCAD v4.1.1 [4.2014]
08/26/02 11:.07.48 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1




Scenario: Base

Pipe Report
I Label[JpstreamPDownstrearn| Total [LengthConstructed Number|Section ManningJAverageUpstreamDownstrearr HydrauligHydraulic
Node Node [System| (ft) Slope of Size n Velocity| Invert Invert Grade | Grade

Flow (fi/fty  |Sections (ft/s) |Elevation| Elevation | Line In {Line Out

{cfs) {ft) {ft) (ft) ()
P-11 | 1-8 I-10 8.00|281.00] 0.003559 124 inch] 0.023 2.73]1,835.00| 1,834.00(1,836.75 1',835.77
P-12 [1-10 J-4 25.004378.00| 0.023810 1{30inch) 0.023 6.051,834.00| 1.825.00(1,835.70(1,828.80
P& |J-4 12 25.00| 96.00¢| 0.020833 1{30inch, 0,023 5.0011,825.00{ 1,823.0011,828.77|1,827.66
P-7 (112 0-2 71.00[176.00| 0.011364 1{48inch  0.023 565|1,823.001 1,821.00{1,827.61|1,826.26

Title: McDowell Rd-Hawes to Sossaman Project Engineer: Network Administrator

wiL\hiydraulics\storm cadfcdmc\8sthimcdow88.stm Wood Patel & Assoclates StormCAD v4.1.1 [4.2014]
09/26/02 11:07:58 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1




Scenario: Base

P-5

Title: McDowell Rd-Hawes to Sossaman Project Engineer: Network Administrator
wl.Astorm cadifcdmaci8sthimedow88bypass.stm Woeod Patel & Associates StermCAD v4.1.1 [4.2014]
09/26/02 11.08:21 AM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1




Scenario: Base

Pipe Report

LabellUpstreamDownstrear Total |LengthConstructeq Number|Section Mannings‘AverageUpstreamDownstrea HydrauligHydraulic
Node Node [System| (ft) Slope of Size n Velocity| Invert Invert Grade | Grade
Flow (ft/ft) Sectionsr (ft/s) |Elevation| Elevation | Line In |[Line Out
{cfs) {ft) () {ft) {ft
P-5 {I-11 01 N/A(382.00| 0.024869 1|24 inchl 0.013 N/A|1,821.00| 1,811.50 N/A N/A
Title: McDowell Rd-Hawes to Scssaman Project Engineer: Network Administrator
wil., \storm cad\fcdmc\88thimedowB8bypass.stm Wood Patel & Associates StormCAD v4.1.1 [4.2014]

09/26/02 11:08:27 AM  © Haestad Methods, Inc. 37 Brookside Road Woaterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1




Scenario: Base

16
P29 |14
P-1

-23
-2
-22

P-3
J-21

J-2

J25
P-27
426 pog

Title: Spook Hill ADMP Update - System Alternative 6 Project Engineer: Jeffrey D. Sims, P.E.
Wood Patel & Associates ; StormCAD v4.1.1 [4.2014]
Page 1 of 1

wil . ModmelellsworthiellsworthroadZ. stm
09/26/02 11:20:37 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666




Scenario: Base

Pipe Report

. LabelUpstreamPDownstream) Total |Length Constructedq Number| Section ManningslAveragethstreamDownstrea HydrauligHydraulic|
Node Node |[Systermn| (ft) Slope of Size n Velocity| Invert Invert Grade | Grade

Flow {ft/fty  |Sectiong (ft/s) |Elevation| Elevation | Line In {Line Out

(cfs) {f) {ft) ] {ft)
P-20|I-6 -4 478.00(126.50| 0.004743 1(84 inch 0.023§ 13.29|1,824.50( 1,823.90(1,832.49{1,829.63
P-1 |I-4 J-23 478.00|500.00| 0.026800 1|78 inch 0.023} 15.25|1,823.90( 1,810.50(1,829.63{1,816.42
P-2 |J-23 J-22 478.00|3256.70| 0.026405 1|78 inch 0.023! 15.25|1,810.50{ 1,801.90(%,816.23{1,807.82
P-3 |J-22 J-21 478.00(499.90| 0.026405 1|78 inch 0.023] 15.25|1,801.90{ 1,788.70[1,807.63/1,794.62
P-4 [J-21 J-2 478.00(500.00| 0.027800 1|78 inch 0.023} 15.25|1,788.70| 1,774.80(1,794.4311,780.72
P-5 [J-2 J-3 478.00(439.60| 0.025250 1|78 inch 0.023] 15.25|1,774.80( 1,763.70[1,780.53]1,769.62
P6 |J3 J-4 478.00(499.90| 0.0276086 1|78 inch 0.023} 15.25(1,763.70 1,749.90|1,760.43(1,755.82
P-7 |J-4 J-5 478.00(265.10| 0.024142 "~ 1|78 inch 0.023f 15.17|1,749.80 1,743.50|1,755.63]1,749.51
P-8 |J5 J-6 478.00(500.20| 0.022991 1|78 inch 0.023} 15.19|1,743.50| 1,732.00[1,749.33[1,737.89
P9 |J6 -5 478.00(500.00| 0.024200 1( 84 inch 0.023| 13.33|1,732.00{ 1,719.901,737.73/1,726.77
P-10|I-5 J-8 699.00433.00( 0.018476 1( 96 inch 0.023 1530|1,719.80{ 1,711.90|1,726.58]1,718.88
P-11|J-8 J-9 699.00[336.80( 0.018409 1( 96 inch 0.023( 15.40(1,711.90{ 1,705.70|1,718.58]1,712.57
P-121J-9 J-10 699.00(|227.50( 0.020220 1( 96 inch 0.0237 15.40(1,705.70{ 1.701.10[%,712.38{1,707.97
P-13 | J-10 J-11 699.00|270.50| 0.023660 196 inch 0.023| 15.40(1,701.10| 1,694.70|1,707.7811,701.57
P-14 [ J-11 J-12 699.00|288.40} 0.019071 1(96 inch 0.023| 15.40(1,694.70| 1,689.20|1,701.38{1,696.G7
P-15|J-12 J-13 699.00|297.70| 0.025193 1( 96 inch 0.023| 16.94|1,682.20| 1,681.70|1,685.88{1,687.39
P-16 | J-13 J-14 699.00]|499.40( 0.009411 1(10x5f 0.013| 16.05|1,681.70| 1,677.001,686.70{1,680.86
P-17 | J-14 J-15 699.00|276.80( 0.003611 1(12x51f 0.013| 11.99|1,677.00] 1,676.00[1,681.72{1,681.00
P-24 | J-15 J-24 699.00[224.30| 0.004458 1/12x5f 0.013 11.99|1,676.00| 1,675.00[%,680.7211,680.00
P-25 | J-24 J-16 699.00[137.60| 0.021802 1(12x5f 0.013| 12.09|1,675.00] 1,672.001,679.72{1,676.91
P-19|J-16 J-17 699.00|500.60( 0.013983 1(12x51f 0.013| 12.18|1,872.00] 1,665.00(1.676.72(1,669.84
P-26 | J-17 J-25 699.00| 928.80| 0.020222 1(12x51f 0.013| 15.31|1,665.00| 1,663.00[1,669.72{1,666.18
. P-27 | J-25 J-26 699.00| 66.00( 0.080303 1(12x5f 0.013| 11.99|1,663.00| 1,657.70(1,667.72(1,664.57
P-28 | J-26 J-18 699.00(334.30) 0.017051 1( 96 inch 0.023( 15.22|1,657.70| 1,652.00(1,664.571{1,658.87
P-21|J-18 J-19 699.00|500.20| 0.020792 1( 96 inch 0.023] 15.40|1,652.00| 1,641.60|1,658.68{1,648.47
P-22 | J-19 J-20 699.00[490.70| 0.021613 1196 inch 0.023| 15.40|1,641.60| 1,630.80[|1,648.28(1,637.67
P-23 | J-20 0-1 699.00[500.00( 0.021200 1] 96 inch 0.023 16.28|1,630.80| 1,620.20|1,637.48[1,626.31
Title: Spook Hill ADMP Update - System Alternative 6 Project Engineer: Jeffrey D. Sims, P.E.
wil. edmelellsworthellsworthroad2.stm Woodd Patel & Associates StormCAD v4.1.1 [4.2014]
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Scenario: Base

Title: McDowell Rd-Hawes to Sossaman " Project Engineer; Network Administrator
wil.\ellsworthnorthmedowell\mcdowellelles stm Wood Patel & Associates StormCAD v4.1.1 [4.2014]

09/26/02 11.09:456 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1




Scenario: Base

Pipe Report

Constructed Number| Section ManningsJAverage pstreamPownstreamHydrauligHydraulic
invert inven Grade | Grade
E

LabelUpstrearmDownstreanj Total |Length
Node Node System | (ft) Siope of Size n Velocity
Flow (fufty  [Sections| (ft/s) |Elevation| Elevation | Line In |Line Qut
{cfs) ‘ (ft) {ft) () {ft)
P-1 |18 01 1,061.00(247.00| 0.024291 2184 inch 0.023| 13.78|1,837.00] 1,831.00{1,844.08|1,838.75
P-2 [i-9 02 570.00|205.00] 0.014634 1/102incH  0.023} 13.80(1,829.00| 1,826.00(1,834.99(1,831.63

Project Engineer: Network Administrator

Title: McDowell Rd-Hawes to Sossaman
Wood Patel & Associates StormCAD v4.1.1 [4.2014]
Page 1 of 1

wil.\ellsworthnorthmedowellmcdowellelles. stm
09/26/02 11:00:31 AM  © Haestad Methods, tnc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666




Scenario: Base

11

Title: McDowell Rd-Hawes to Sossaman Project Engineer: Network Administrator
wi. \fedme\medowelleasts8th\medows8south.stm Wood Patel & Assoclates StormCAD v4.1.1 [4.2014]
09/26/02 11:10:12 AM @& Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1




Scenario: Base

Pipe Report

LabelUpstreamPownstreant Total [LengthConstructed Number|Section[ManninggAveragelUpstreampDownstreamHydrauligHydraulic

Node Node [System| (ft) Slope of Size n Velocity| Invert Invert Grade | Grade
Flow (frity | Sections| {fi's) |Elevation| Elevation | Line In JLine Out

{cfs) () {t (ft) {ft)
P5 |I-11 J-5 500.00)247.00] 0.008097 2{78inchl 0.023 7.5311,819.90| 1,817.90[1,828.02(1,826.27
P-8 |J-5 I-13 500.00)261.00| 0.002682 2178inchl 0.023 7.53|1,817.90| 1,817.201,826.22(1,824.36
P8 |1-13 0-1 600.00(111.00| 0.018018 2{78inchl 0.023 9.0411,817.20| 1,815.20[1,824.24(1,823.10

Project Engineear: Network Administrator

Wood Patel & Associates StormCAD v4.1.1 [4.2014]
Page 1 of 1

Title: McDowell Rd-Hawes to Sossaman

wil Medmeimcdowelleastdsthimcdow88south.stm
09/26/02 11:10:23 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA  +1-203-755-1666




Scenario: Base

I-9 Hawes Road

37 P-36 P-35P-34 P-10 P-11
&
@

R7p43 P15 P44 P47 P19 P18 P21 P23 po) 14 P-25-8P-27-9P-2615P29 P31 P-30 P-33 pgaq |17

O1 J1 4o J3 2  J4 U5 13 J6 7 Hermosa Vista Drive F10 g1y 6 12
Title: Hermosa Vista Drive Project Engineer: Wood/Patel
wl. Astorm cadfcdmcihermosavistaihermosa.stm Wood Patet & Associates StormCAD v4.1.1 [4.2014)

09/26/02 11:22:19 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1




Scenario: Base

Pipe Report

. Label[UpstreamDownstrean] Fotal |LengthSonstructed Number|Section ManningslAverageUpstreamDownstrean HydrauliqHydraulic
Node Node (System{ (ft) Slope of Size n Velocity| Invert Invert Grade | Grade

Flow (ft/fty  |Sections (ft's) [Elevation| Elevation | Line In |Line Qut

(cfs} (ft) {ft) # {ft)
P-11 | 1111 -10 37.03]|450.00f 0.017778 1] 36 inch 0.023 6.4511,741.00| 1,733.00(1,742.981,735.77
P-10 | I-10 -9 80.00|480.00} 0.016667 1|48 inchf 0.023 8.05|1,733.00{ 1,725.001,735.71[1,728.27
P-34 |1-9 J-13 118.00300.00} 0.016667 1454 inch 0.023 8.64|1,725.001 1,720.00H,728.201,723.27
P-35J-13 -8 118.00|300.00| 0.016667 1{ 54 inch 0.023 9.05]1,720.00| 1,715.0011,723.201,718.75
P-36 |1-8 J-14 163.00363.00} 0.022039 1| 60 inch 0.023| 11.39|1,715.00] 1,707.001,718.66|1,710.22
P-37 | J-14 -7 163.00}339.00| 0.022124 1|60 inch 0.023 9.44|1,707.00| 1,699.501,710.66 1,705.46
P-32 |1-7 J-12 208.001500.00] 0.023000 1] 66 inch 0.023] 10.99)1,699.50| 1,688.001,703.541,602.13
P-33 | J-12 -6 208.001500.00| 0.019000 1] 66 inch 0.023{ 10.53{1,688.00| 1,678.50(1,692.04{1,683.03
P-30 | I-6 J-11 250.00]500.00| 0.019000 1§66 inch| 0.023| 12.08(1,678.50] 1,669.00(1,682.91|1,673.54
P-31 | J-11 J-10 250.00]500.00| 0.018000 1|66 inch 0.023| 11.75|1,669.00} 1,660.00{1,673.42|1,664.85
P-29 | J-10 -5 250.00]500.00| 0.016000 1|66 inch 0.023| 11.38(1,660.00( 1,652.00{1,664.74[1,656.84
P-26 | I-5 J-9 291.00(500.00| 0.016000 1|72 ingh 0.023] 11.70|1,652.00( 1,644.00[1,656.72[1,649.18
P-27 | J-9 J-8 291.00[500.00| 0.014000 1|72 inch 0.023} 11.49(1,644.00{ 1,637.00[1,649.081,641.99
P-25|J-8 -4 291.00/500.00| 0.015000 1|72 inch 0.023| 11.52|1,637.00{ 1,629.501,641,881,634.68
P-22 11-4 J-7 355.00(500.00{ 0.016000 1|78inch 0.023( 12.67|1,629.50| 1,621.50(1,634.55[1,626.68
P-23 | J-7 J-6 355.00(500.00] 0.016000 1178 inch 0.023| 12.67|1.621.50( 1,613.50(1,626.55|1,618.68
P-211J-6 -3 355.001280.00| 0.016071 1178 inch 0.023| 12.30|1,613.50( 1,609.00(1,618.55/1,614.54
P-18 13 J-5 422.00[420.00| 0.015476 1184 inchy 0.023| 13.07{1,609.00( 1,602.50(1,614.41{1,608.04
P-19 [ J-5 J-4 422.00(400.00| -0.016250 1|84 inch 0.023| 13.00[1,602.50| 1,596.00(1,607.91|1,601.60
P-17 [ J-4 -2 422.00(500.00| 0.015000 1|84 inch 0.023] 12.90(1,596.00f{ 1,588.50{1,601.47[1,594.13
P-14 | I-2 J-3 450.00|500.00| 0.016000 1190 inchi 0.023| 12.81|1,588.50( 1,580.50{1,594.00[1,586.13
P-15 | J-3 J-2 450.00[320.00} 0.015625 1 (90 inch 0.023] 11.79|1,580.50| 1,575.50(t,586.0001,582.37
. P-13|J-2 J-1 450.001500.001 0.007000 1196 inch 0.023 9.8711,675.50{ 1,572.00[1,582.37[1,578.76
P-1 |J1 O-1 450.001109.00| 0.004587 1] 96 inch 0.023} 11.251,672.00| 1,571.50[1,5678.68[1,576.90
Title: Hermosa Vista Drive Project Engineer; Wood/Patel
wi\..\storm cadWfedmcl\hermosavistathermosa.stm Wood Patel & Associates StormCAD v4.1.1 [4.2014]

08/26/02 11:01:04 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1




Scenario: Base

O3 P14 P-1347

70
-12

i
Title: McDowell Rd-Hawes to Sossaman Project Engineer: Network Administrator
wi.\mcdowelleast88thimcdows8southbypass.stm Wood Patel & Assoclates StormCAD v4.1.1 [4.2014]
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Scenario: Base

Pipe Report
I LabellpstreamDownstrean] Total |Length Constructed Number | SectioniManningg Averag UpstreamDownstreaanydrauﬁéHydrauﬁo
Node Node (System| (ft) Slope of Size n Velocity| invert Invert Grade | Grade
Flow (ft/ft) |Section {ft/s) [Elevation| Elevation | Line In |Line Out
(cfs) (ft) (ft) () (ft)
P-10 }1-12 J-7 135.00|274.00| 0.009854 1|54 inchl  0.023 8.49|1,815.20| 1.812.5011,821.16]1,817.12
P-13 | J-7 I-14 135.00| 30.00| 0.033333 1|860inch]  0.023 7.04(1,812.50] 1,811.50[1,817.04]1,8186.87
P-14 |1-14 0-3 167.00|197.00| 0.007614 1(60inchy  0.023 9.60|1,811.50} 1,810.00(1,816.76(1,813.71
Title: McDowell Rd-Hawes to Scssaman Project Engineer: Network Administrator
wi\..\mcdowelleastdsth\imcdow88southbypass.stm Wood Patel & Associates StormCAP v4.1.1 [4.2014]

09/26/02 11:11:06 AM  © Haestad Methods, Inc. 37 Brockside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1




Scenario: Base
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Title: McDowell Rd-Hawes to Sossaman Project Engineer: Network Administrator
wi AMfcdmomedoweliwesthawesimedowellhawes. stm Wood Patel & Associates StormCAD v4.1.1 [4.2014]
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Scenario: Base

Pipe Report
LabelflpstrearDownstream Total [LengthConstructed Number| Section Mannings]AverageUpstreamDownstrearrHydraulicHydrauIic
Node Node [System| (ft) Slope of Size n Velocity| Invert Invert Grade | Grade

Flow (ft/ft)  [Sections| (ft/s) {Elevation| Elevation | Line In |Line Qut

{cfs) ] {ft) {ft) {ft)
P-13 | I-7 J-7 154.00(420.00{ 0.020238 1|60 inch 0.023 9.0711,758.50| 1,750.00[1,762.06[1,756.47
P-16 | -8 J-10 175.00(349.00| 0.010029 1{72inch 0.023 6.19[1,751.50| 1,748.00(1,757.74|1,755.88
P-14 | J-7 J-10 154.00| 45.00| 0.044444 1(60 inch 0.023 7.84(1,750.00| 1,748.00(1,756.37[1,755.88
P-15 | J-10 1-1 329.00| 74.00| 0.037838 1|78 inch 0.023 9.91(1,748.00( 1,745.20(1,754.96{1,754.05
P-1 |11 J-1 705.00|500.00| 0.022200 1180 inch 0.023| 16.25{1,745.20| 1,734.10{1,753.731,741.02
P-2 ]J1 J-2 705.00[500.00| 0.023400 1|90 inch 0.023| 16.75|1,734.10] 1,722.40[1,740.79[1,729.31
P-3 |J-2 -5 705.00|500.00] 0.024400 1190 inch 0.023| 16.55|1,722.40| 1,710.201,729.09{1,717.42
P-4 |I-5 J-4 740.00(500.00| 0.019000 196 inch 0.023( 15.921,710.20] 1,700.70[1,717.10(1,707.74
P-5 |J-4 I-3 740.00|500.00| 0.021800 1|96 inch 0.023{ 15.83|1,700.70f 1,689.80(1,707.564(1,697.03
PG [I-3 J-6 770.001500.00| 0.016800 1{102inck 0.023| 15.36)1,689.80| 1,681.40(1,696.73|1,688.52
P-7 |J-6 -4 770.00[500.00( 0.021200 1[102inchh  0.023| 15.01|1,681.40( 1,670.80(1,688.33|1,678.33
P-8 |l-4 J-8 840.00500.00{ 0.021800 1{102inch  0.023| 16.21|1,670.80| 1,659.90[1,678.00|1,667.30
P-g |J-8 J-9 840.00|500.00| 0.018400 11102inch  0.023| 16.26[1,659.90| 1,650.70|1,667.101,658.04
P-10 | J-9 I-2 840.00{500.00| 0.017000 1/108 inch  0.023| 14.38(1,650.70| 1,642.2011,657.85|1,651.01
P-11 |12 -6 978.00|312.00| 0.012821 1/ 114incH  0.023| 14.92(1,642.20| 1,638.20(1,650.59{1,646.37
P-12 | I-6 0-1 675.00|444.00| 0.004955 1110x4# 0.013] 16.87(1,838.20( 1,636.00{1,646.01[1,640.00

Title: McDowell Rd-Hawes to Sossaman Project Engineer: Network Administrator
wil . \edmcwncedoweliwesthawes\medowelthawes. stm Wood Patel & Associates StormCAD v4.1.1 [4.2014}

09/26/02 11:03:35 AM @ Haestad Methods, Inc. 37 Brookside Road Woaterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1




Scenario: Base

O P& J7 PB 18 P4 Je P3 K P2 43 o
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Title: McDowell Rd-Hawes to Sossaman Project Engineer: Network Administrator
wl...\mckellipseastelisworth\schoolbypass.stm Wood Patel & Associates StormCAD v4.1.1 [4.2014]
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Scenario: Base

Pipe Report

LabelUpstreamDownstrearm Total |LengthConstructed Number|Section Manning%AverageUpslreamDownstrean' HydrauligHydraulic
Mode Node (System| (ft) Slope of Size n Velocity| Invert Invert Grade | Grade
Flow (ftfty  |Sections (ft/s} |Eievation| Elevation | Line In |Line Out
{cfs) (ft () {ft) ()
P-1 |i-6 J-3 150.00( 86.00[ 0.007209 1|48 inchl 0.013| 11.94|1,735.50| 1,734.88[1,746.54[1,745.61
P-2 |J-3 J-4 150.00500.00{ 0.007240 1[48inchy  0.013] 11.941,734.88] 1,731.26|1,745.381,739.93
P-3 [J-4 J-6 150.00500.00| 0.0067240 1(48inch  0.013] 11.94|1,731.26| 1,727.64[1,730.75(1,734.30
P-4 |J-6 -8 150.00({187.00| 0.007273 1184 inchl  0.013 8431727641 1,7268.28{1,734.23[1,733.14
P-5 |1-8 J-7 200.00{257.00] 0.007237 1|60 inchl 0.013{ 10.19|1,726.28} 1,724.42|1,732.98/1,731.47
P-6 |J-7 0-1 200.00[347.00| 0.007205 1760 inch| 0.013| 10.19|1,724.42| 1,721.921,731.39([1,729.34
Title: McDowell Rd-Hawes to Sossaman . Project Engineer: Network Administrator
wl.\mckellipseastellsworth\schoolbypass.stm Wooed Patel & Associates StormCAD v4.1.1 [4.2014)

08/26/02 11:12:06 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1




Scenario: Base

oN| P-2 -7 P-5 J4 P-4 J3 P-3 6
e = O = +1
Title: McDowell Rd-Hawes to Sossaman Project Engineer. Network Administrator
wi\..\mckellipseastellsworth\schoolmckell.stm Wood Patel & Associates StermCAD v4.1.1 [4.2014]
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Scenario: Base

Pipe Report
I LabelpstreampPownstream Total |LengthConstructeq Number|Section ManningslAverage UpstreamDownstreamHydrauligHydraulic
Node Node |[System| (ft) Slope of Size n Velocity] Invert Invert Grade | Grade
Flow (ftfft) |Sections {ft/s) |Elevation| Elevation | Line In |Line Out
{cfs) (it (ft) (ft) )
P-3 [I-6 J-3 330.00(284.00| 0.022042 2|54inchl  0.023| 10.37|1,761.50] 1,755.24|1,766.681,760.43
P-4 (J-3 J-4 330.00(382.00} 0.026021 2|54 inchl  0.023| 10.37]1,755.24) 1,745.30[1,760.35(1,751.93
P-5 (J-4 I-7 330.00(157.00} 0.016561 2|60inchl 0.013 8.40(1,745.30| 1,742.70[1,751.87{1,751.24
P-2 |I-7 01 1,000.00454.00f 0.011454 2|78inchl 0.013| 15.07|1,742.70| 1,737.50[1,750.891,746.76
Title: McDowell Rd-Hawes to Sossaman : Project Engineer: Network Administrator
wilL.\mckellipseastellsworth\schoolmckell, stm Wood Patel & Associates StormCAD v4.1.1 [4.2014]

09/26/02 11:12:32 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1




Scenario: Base

D
O-1 @P-m P11 P10 P9 P8 J5P7 J.6P6 J-8P-5.-10P-4 H14P-3 |8 P-15J9P-14 113
10 J-2 k11 J4 -9 ) ) |

Title: McPBowell Rd-Hawes to Sossaman Project Engineer. Network Administrator
wil imckellipswestellsworthimckellipsred2.stm Wood Patel & Associates StormCAD v4.1.1 [4.2014]
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Scenario: Base

Pipe Report
. LabelUpstreamDownstreany Total |LengthConstructed Number|Section ManningslAverageIUpstreamDownstrearr HydrauligHydraulic
Node Node [System| (ft) Slope of Size n Velocity| fnvert | = Invert Grade | Grade
Flow (f/fy |Sectiong (ft/sy |Elevation| Elevation | Line In |Line Out
{cfs) (ft) (f {ft) ()
P-14 | 113 J-9 40.00/460.00( 0.017391 1]36inchl  0.023 7.45|1,658.00| 1,650.00]1,660.06(1,652.21
P-15|J-8 1-8 40.00]500.00| 0.014800 1{36inch| 0.023 7.37|1,650.00| 1,642.60|1,652.17[1,644.73
P-3 |1-8 1-14 40.00|500.00| 0.017000 1{36inchl 0.023 6.70(1,642.60| 1,634.10|1,644.66(1,638.10
P-4 |1-14 J-10 130.00|500.00( 0.012600 1|54 inchl 0.023 8.61|1,634.10| 1,627.80|1,638.00{1,632.06
P-5 |J-10 J-8 130.00(500.00| 0.011600 1|54 inchl 0.023 0.11(1,627.80( 1,622.00[1,632.01[1,625.49
P-6 |J-8 -6 130.00(500.00| 0.016000 1|54 inchl  0.023 9.92{1,622.00( 1,614.00]1,625.42{1,617.49
P-7 |J6 J-5 130.00(500.00| 0.016000 1|54 inchl 0.023 9.81]1,614.00| 1,606.00|1,617.42[1,609.58
P8 |J-5 -9 130.00(500.00| 0.017000 1|54 inchl  0.023 8.98]1,606.00| 1,597.50|1,609.50|1,603.23
P9 |19 J-4 320.00{500.00} 0.015400 1|72inchl 0.023| 12.15|1,597.50| 1,589.80|1,603.06[1,594.85
P-10 | J-4 1-11 320.00(500.00f 0.013600 1|78 inchl 0.023| 11.55|1,589.80| 1,583.00]1,594.74[1,588.19
P-11 {1111 J-2 360.00(500.00| 0.018000 1|84 inch| 0.023] 10.80|1,583.00; 1,574.00{1,588.00[1,581.46
P-12|J-2 10 360.00(500.00| 0.004000 1]9CGinch| 0.023 9.04|1,674.00| 1,572.00[1,581.41[1,577.75
P-13 | I-10 0-1 400.00( 98.00| 0.010204 1|90 inch| 0.023] 11.81|1,572.00| 1,571.00]1,577.59[1,576.18
Title: McDowell Rd-Hawes to Sossaman Project Engineer: Network Administrator
wiL.Amckellipswestellswarthimckellipsred2.stm Wood Patel & Associates StormCAD v4.1.1 [4.2014]
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Scenario: Base
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Title: McDowell Rd-Hawes to Sossaman Project Engineer: Network Administrator
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Scenario: Base

Pipe Report

I LabellJpstreamDownstrean) Total |LengthConstructed Nurmber|Section ManningslAveragebpstreamDownstreah’ HydrauliqHydraulic
Node Node [System| (ft) Slope of Size n Velocity| Invert Invert Grade | Grade
Flow (ft'ity  |Sections] (ft/s) |Elevation| Elevation | Line In |Line Out
(cfs} (i {f) {f) {ft)
P.1 |I-6 J-3 110.00|450.00| 0.028667 1|48 inch  0.023] 10.10 1,864.00| 1,851.10|1,867.171,854.40
P2 [J-3 -8 110.00|500.00| 0.037600 1{48inch  0.023 9.52(1,851.10| 1,832.30}1,854.271,838.91
P-3 |18 -7 600.00[500.00| 0.035600 1{84inchf 0.023| 16.05(1,832.30| 1,814.50[1,838.571,821.73
P-4 |I-7 0-1 613.00| 66.00| 0.030303| 1(90inchi  0.023| 14.10{1,814.50| 1,812.50{1,821.471,820.40
Title: McDowell Rd-Hawes to Sossaman Project Engineer: Network Administrater
wi\. \storm cadfedmcl\oakstreet\oakbasininlet.stm Wood Patel & Associates ’ StormCAD v4.1.1 [4.2014]
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Scenario: Base
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Title: McDowell Rd-Hawes to Sossaman Project Engineer: Network Administrator
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Scenario: Base

Pipe Report

LabetfUpstreamDownstream Total |LengthConstructed Number|Section|Mannings AveragelUpstreamDownstreamHydrauligHydrautic
Node Node |System| (ft) Slope of Size n Velocity| Invert invert Grade | Grade
Flow (ft/ty  [Sections| (ft/s) [Elevationy Elevation | Line In |Line Cut
(cfs) (t (ft) {ft} ]
P1 |I-6 -7 170.00[509.00f 0.027898 1|48 inch 0.013] 13.74}1,811.50| 1,797.3011,815.23[1,801.32
P-2 |I-7 -8 170.00} 63.00f 0.007937 1|54 inch| 0.013] 12.15|1,797.30| 1,796.80(1,801.10[1,800.41
P-3 |1-8 Q-1 175.00|375.00| 0.002133 2|54inchi 0.013 7.71|1,796.80| 1,796.00(1,800.19(1,798.74

Project Engineer; Network Administrator
StormCAD v4.1.1 [4.2014]

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1

Title: McDowell Rd-Hawes to Sossaman
wal.\storm cadfedmcloakstreetioakbypass.stm Wood Patel 8& Associates
09/26/02 11:06:04 AM © Haestad Methods, Inc.




Spook Hill
McDowell and 88th Basin Splitter Structures

_ . 24" Pipe 36" Pipe Total Pipe Flows
Headwater Headwater Headwater
Depth Flow Depth Flow "Depth Flow
ft cfs ft cfs ft cfs
1821 0 1821 0 1821 0
1822 4.2 1822 0 1822 4.2
1823 12.5 1823 0 1823 12.5
1824 20.2 1824 8 1824 262
1825 26 1825 18 1825 44.0 total flow (cfs) 4l
1826 31 1826 35 1826 66.0 stage (ft) 1826.26
1827 35 1827 50 1827 85.0
54" Pipe 2-84" Pipes Total Pipe Flows
Headwater Headwater Headwater
Depth Flow Depth Flow Depth Flow
ft cfs ft cfs ft cfs
1815.2 0 1815.2 0 1815.2 0
1816.2 10 1816.2 14 1816.2 24
1817.2 26 1817.2 66 1817.2 92
1818.2 52 1818.2 128 1818.2 180
1819.2 81 1819.2 228 1819.2 309 total flow (cfs) 600
1820.2 110 1820.2 340 1820.2 450 stage (ft) 1823.2
1821.2 135 1821.2 468 1821.2 603
. 1822.2 159 1822.2 584 1822.2 743
54" Pipe 2-84" Pipes Total Pipe Flows
Headwater Headwater Headwater
Depth Flow Depth Flow Depth Flow
it cfs ft cfs ft cfs
1760 0 1760 0 1760 0
1761 10 1761 14 1761 24
1762 26 1762 - 66 1762 92
1763 52 1763 128 1763 180
1764 81 1764 228 1764 309 total flow (cfs) 1046
1765 110 1765 340 1765 450 stage (it) 1769.5
1766 135 1766 468 1766 603
1767 159 1767 584 1767 743
1768 179 1768 704 1768 883
1769 196 1769 794 1769 990
1770 211 1770 894 1770 1105

w1899projects\oo8fspreadshests
levet3basinvolumes\88-mcdow basin
9/12/2002\10:48 AM Page 1




SpooK Hill

Oak Street Basin Splitter Structure

48" Pipe 84" Pipe Total Pipe Flows
Headwater Headwater Headwater

Depth Flow Depth Flow Depth Flow

ft cfs ft cfs ft cfs
1810.5 0 1810.5 0 1810.5 0
1811.5 8 1811.5 0 1811.5 8.0
1812.5 23 1812.5 35 1812.5 58.0
1813.5 46 1813.5 72 1813.5 118.0
1814.5 71 1814.5 115 1814.5 186.0
1815.5 g5 1815.5 41 1815.5 136.0
1816.5 112 1816.5 45 1816.5 157.0
1817.56 132 1817.5 48 1817.5 180.0
1818.5 146 1818.5 352 1818.5 498.0
1819.5 159 1818.5 398 1819.5 557.0
1820.5 172 1820.5 448 1820.5 620.0

w\1998projects\99989\spreadsheets.
level3basinvolumes\cak basin
9/12/2002\10:49 AM
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total flow (cfs)
stage (ft)

613
1820.4




SpoQHiII

McDowell and Ellsworth Basin Splitter Structures

102" Pipe 102" Pipe Total Pipe Flows
Headwater Headwater Headwater
Depth Flow Depth Flow Depth Flow
fi cfs ft cfs ft cfs
1829 0 1829 0 1829 0
1830 10 1830 0 1830 10
1831 38 1831 10 1831 48
1832 83 1832 38 1832 121
1833 140 1833 83 1833 223
1834 207 1834 140 1834 347
1835 280 1835 207 1835 487
1836 358 1836 280 1836 638
1837 436 1837 358 1837 794
1838 513 1838 436 1838 949
1839 585 1839 513 1839 1098
36" Pipe 84" Pipe Total Pipe Flows
Headwaier Headwater Headwater
Depth Flow Depth Flow Depth Flow
ft cfs ft cfs ft cfs
1825 0 1825 0 1825 0
1826 7 1826 0 1826 7
1827 20 1827 10 1827 30
1828 41 1828 34 1828 75
1829 60 1829 71 1829 131
1830 77 1830 116 1830 193
1831 Q0 1831 167 1831 257
1832 105 1832 219 1832 324
1833 115 1833 271 1833 386
1834 125 1834 312 1834 437
1835 100 1835 360 1835 460
1836 106 1836 397 1836 503
1837 112 1837 436 1837 598
1838 158 1838 461 1838 619

w\1999projects\0998\spreadsheets
level3basinvolumesimcdow-ells basin
9/12/2002\10:49 AM

Page 1

1061
1838.75

total flow (cfs)
stage (ft)

570
1836.71

total flow (cfs)
stage (ft)




. SpooK Hilt .

76th and McDowell Basin Splitter Structure

12x 4 CBC 78" Pipe Total Pipe Flows
Headwater Headwater Headwater

Depth Flow Depth Flow Depth Flow

ft cfs ft cfs ft cfs
1638.2 0 1638.2 0 1638.2 0
1639.2 36 1639.2 0 1639.2 36
1640.2 98 1640.2 0 1640.2 08
1641.2 176 1641.2 0o - 1641.2 176
1642.2 267 1642.2 9 1642.2 276
1643.2 348 1643.2 34 1643.2 382
1644.2 408 1644.2 71 1644.2 479
16452 475 1645.2 116 16452 591
1646.2 535 1646.2 166 1646.2 701
1647.2 588 1647.2 218 1647.2 806
1648.2 638 1648.2 270 16848.2 a0s total flow (cfs) 978
1649.2 682 1649.2 312 1649.2 994 stage (ft) 1649
1650.2 725 1650.2 360 1650.2 1085
1651.2 785 1651.2 396 1651.2 1161

w\1999projects\95989\spreadsheets
level3basinvolumes\76-mcdowell
912/2002110:45 AM Page 1




. Spoo’HiIl .

School Basin Splitter Structure

48" Pipe 2-84" Pipes Total Pipe Flows
Headwater Headwater Headwater

Depth Flow Depth Flow Depth Flow

ft cfs fi cfs ft cfs
1735.5 0 1735.5 0 1735.5 4]
1736.5 8 1736.5 0 1736.5 8.0
1737.5 23 1737.5 0 1737.5 23.0
1738.5 46 1738.5 14 1738.5 60.0
17395 71 1739.5 66 1738.5 137.0
17405 95 1740.5 128 1740.5 223.0
1741.5 112 1741.5 228 1741.5 340.0
1742.5 131 1742.5 340 1742.5 471.0
1743.5 145 1743.5 468 1743.5 613.0
1744.5 158 1744.5 584 1744.5 742.0
17455 170 1745.5 700 1745.5 870.0
1746.5 182 1746.5 788 1746.5 g870.0 total flow (cfs) 1000
1747.5 193 1747.5 890 1747.5 1083.0 stage (ft) 1746.77

wiA1959projects\89989\spreadsheets
level3basinvolumesischool basin
$/12/2002410:50 AM Page 1
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